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Welland Canal Power Development at DeCew Falls 
A 30,000 Kilowatt, 3-Phase, 22,500 Volt Canadian Power Transmission 


It is not generally known what a stupendous power devel- 
opment is projected, has been carried out, and is now under 
way between Lake Erie and Lake Ontario. There is no ques- 
tion but that within the next decade more than one-half of the 
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DeCew Falls Power Transmission Lines to Hamilton, 
Ontario, Canada 


world’s hydro-electric power will be developed in this section 
of Ontario, Canada, and Western New York. While the larger 
proportion of this power will be supplied by the six great 
power houses now under construction at Niagara Falls, there 
is already in operation a power plant at DeCew Falls, taking 
water from Lake Erie through the Welland Canal, utilizing a 
large proportion of the 50,000 horse power which may be de- 
veloped from the water drawn from this canal, and there is 
every reason to believe that other large power developments 
will be made in that section of Ontario, Canada, between Fort 
Colborne and Hamilton. The great power canal taking water 
from Lake Erie and Niagara River through Lockport to Lake 
Ontario in New York State will also supply more than 100,- 
ooo horse power, and is said to be under consideration by the 
New York Central Railroad interests. The electric power 
from this canal would also be of value for the operation of 
canal boats and barges on the Erie Canal, about to be enlarged 


and reconstructed. These proposed plants, together with those 
at Niagara Falls, will ultimately develop, it is claimed, more 
than 1,000,000 horse power. The capacity of all the plants 
taking water from Lake Erie and discharging into Lake Onta- 
rio will equal at least one-half of the total power of the hydro- 
electric plants of the world. The power plants now in operation 
and under construction at Niagara Falls on the Canadian side, 
including that of the Canadian Niagara Poewr Co., with an 
ultimate capacity of 110,000 horse power, the Ontario Power 
Co. with 180,000 horse power, and the Toronto & Niagara 
Power Co. with an output of 125,000 horse power, give a total 
of over 400,000 horse power, while on the American side the 
power stations of the Niagara Falls Power Co. and the Niagara 
Falls Hydraulic Power and Mfg. Co., each with an output of 
over 100,000 horse power, make a total of over half a million 
horse power now under development. 

The hydro-electric plant at DeCew Falls is equipped with 








Exterior of the DeCew Power House 


four horizontal shaft turbine wheels of German’ construction. 
These are double-runner and double-discharge turbines oper- 
ating at a speed of 286 revolutions per minute, with a capacity 
of 7,100 horse power. There are also two single-discharge 
single-runner turbines of the Italian type, having a capacity of 
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3,300 horse power each, at the same speed as the above-men- 
tioned German turbines, 286 revolutions per minute. Thé 
Italian turbines are each directly coupled to a 2,000 kilowatt 
alternator of the General Electric Co. type constructed at the 
Canadian works. Two of the four 5,000 kilowatt alternators, 
driven by the German double discharge wheels of 7,100 horse 











Switches and Measuring Instruments 


power each, are polyphase machines of the Westinghouse type, 
having a capacity of 5,000 kilowatts each, and supplying a 
three-phase current having a frequency of 66 periods per sec- 
ond and a pressure of 2,400 volts. 

In addition to the European turbines installed as above- 
mentioned, there are two single-discharge single-runner water 
wheels operating at a speed of 400 revolutions per minute, of 
the Stilwell-Bierce type, each developing 1,700 horse power, 
and directly-connected to 1,000 kilowatt Royal Electric al- 
ternators of the inductor type. The turbines for driving the 
excitors are also of the Stilwell-Bierce make, having .a capacity 
of 50 horse power each, and driving 30 kilowatt Crocker- 
Wheeler direct-current dynamos at a speed of 800 revolutions 














Interior of DeCew Falls Power Station 


per minute. The 10 turbines above-mentioned operate under a 
fall of 268 feet, and are supplied with water from four steel 
pipes each 6.5 feet in diameter, connecting the power station 
below with the forebay on the brow of the escapement 250 feet 
above. 


The current generated at this power station is transmitted 
to Hamilton, a distance of 35 miles, from the hydro-electric 
plant, at a pressure of 22,500 volts, the same as is used for 
transmitting power from Niagara Falls to Buffalo. The station 
also supplies current for a short transmission line 3 miles in 
length, at a pressure of 2,400 volts directly from the generators 
for the electric service of the city of Saint-Catherine. The 
step-up transformer house at the DeCew Falls power plant is 
equipped with 25 transformers of the oil-insulated water- 
cooled type, 20 of which are constructed by the Royal Elec- 
tric Co., and 5 by the Westinghouse Electric and Mfg. Co. 
The latter transformers each have a capacity of 2,500 kilowatts 
or a total of 12,500 kilowatts, and are wound for a secondary 
pressure of 45,000 volts or 22,500 volts, according to connec- 
tions made, the primary current being 2,400 volts, as supplied 
-by the generators. The five additional transformers about to 
be installed will have a capacity of 3,300 kilowatts, and when 
these are installed together with the electrical generators, the 
power station will have a total capacity of nearly 30,000 kilo- 
watts. 

The current is conducted over two transmission lines from 





Switch and Cireut Breaker Column 


the power station to Hamilton, one of which consists of three 
stranded aluminum conductors each having a cross section of 
*/, of a million circular mils. The other power transmission 
line consists of three solid copper wires and three stranded 
copper conductors arranged in pairs on three cross-arms each 
having two pins, the distance between each pair of conductors 
being 4.5 feet. The three-phase current may be transmitted to 
the Hamilton sub-stations, four in number, at either 45,000 
volts or 22,500 volts pressure. One of the sub-stations con- 
tains 23 two-phase, three-phase transformers, the 2,400 volt 
two-phase current on the secondary being stepped down and 
changed from the three-phase 45,000 volt or 22,500 volt pri- 
mary current. The smaller of these transformers have a ca- 
pacity of 175 kilowatts each or a combined output of 1,400 kilo- 
watts for the eight transformers of the Royal Electric type. 
The remaining 15 transformers are of the 500 kilowatt West- 
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inghouse type, making the total output of this sub-station 
nearly 9,000 kilowatts. 

In addition to these static transformers there are in this sub- 
station three Westinghouse rotary converters of 300 kilowatts 
each, supplying a direct-current of 600 volts for electric rail- 
way service; these two-phase rotary converters having a speed 
of 667 revolutions per minute, and operating from the step- 
down transformers above referred to. A storage battery in- 
stallation has also been provided of 4,000 ampere hours capac- 


‘ity, consisting of 255 cells, used largely for regulation. A mo- 


tor generator has also been installed for power service in the 
city at a pressure of 500 volts, direct current being provided 
by a 200 kilowatt General Electric dynamo of Canadian con- 
struction directly coupled to a 300 horse power synchronous 
motor of the Royal Electric two-phase type. A number of 
General Electric constant-current transformers have also been 
installed for arc lighting, nearly 500 enclosed series arc lamps, 
using 7 amperes each, being utilized, the constant-current 
transformers supplying a current of 8,000 volts pressure from 


— 


the secondary, the primary windings being connected with the 
two-phase step-down transformers supplying 2,400 volts with 
a frequency of 66 periods per second. 

In this same sub-station there are two steam engines of the 
cross-compound non-condensing type constructed by Goldie 
and McCulloch, operating by direct connection two 1,000 kilo- 
watt alternators of the Westinghouse type having the same fre- 
quency and voltage as those at the DeCew power station. The 
engines have a stroke of 42 inches and high-pressure and low- 
pressure cylinders measuring 28 and 54 inches in diameter 
respectively. The steam is supplied by four water tube boilers 
of the 500 horse power Sterling type, supplying steam to the 
above engines at a pressure of 170 pounds per square inch. 
The other sub-station has 24 step-down transformers having a 
total capacity of 12,000 kilowatts, one-half of which have 
already been installed, each having a capacity of 500 kilowatts. 
These are of the Westinghouse oil insulated self-cooling type, 
similar to those in the sub-station above described. 
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. _ OIL IN BOILERS 


Method of Treatment when this Undesirable Substance is Present 


By E. H. 


Any engineer who has to contend with boilers that have a 
deposit of oil on the shell, head and tubes, especially the shell, 
has something that requires his immediate attention, and if not 
taken in hand as soon as the first traces of it are discovered, the 
chances ‘for trouble, and serious trouble, are good. 

The presence of oil in boilers causes considerable worry for 
anyone in charge of boilers when they first meet this kind of 
trouble, and as a rule most of the engineers or attendants in 
charge of oily boilers are bothered to know just how to pro- 
ceed when it is their first experience; while those who have 
had this kind of experience will often find that it is not always 
convenient for them to proceed as they desire in getting rid 
of the oil that has accumulated, and they can only do their best 
to prevent any further oil accumulating until some time in the 
future they can lay the boilers up, one at a time, and then give 
them proper treatment. 

The treatment of boilers for what may come along in the 
future wholly depends upon the conditions that exist in the 
plant. If the trouble comes from some recent changes or re- 
pairs, why it is somewhat easy to overcome the trouble. This 
kind of trouble may come from the oil due to cutting pipe 
threads or from material used in pipe joints, and is not im- 
portant; but if the oil flows with the feed-water continually 
in a greater or less degree, due to the returns from the exhaust 
steam used for heating, this is bound to coat the inner surface 
of the boiler, and then it is a case of constant watch and no 
end of labor or worry to the attendant who may be so unfor- 
tunate as to have to contend with this condition, and it requires 
good judgment to meet all future trouble. No matter what 
precautions may be taken in installing the necessary apparatus 
for eliminating the oil when it is mingled with the feed-water, 
a constant watch is required at all times while these conditions 
exist. 

Eliminators may be placed on the exhaust pipe of the engine, 
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and if the proper and efficient one is selected it will do a lot 
of good, but care should be taken that the right one is selected 
because a poor one, instead of helping the cause, will be only 
one more piece of steam apparatus to look after with no results 
derived from it. Eliminators do not wholly fill the bill, even 
if the very best is selected, although they will help wonderfully, 
and to keep the boilers entirely free from oil, more or less soda 
must be fed in at intervals as the conditions require it. Often 
common sal-soda will be quite sufficient to keep the boilers in 
condition, but if there is a large percentage of animal grease 
compounded with the cylinder oil, it will require a more severe 
treatment. In the latter case caustic soda should be used, for 
it acts quickly and it will not require so much of it as soon as 
the attendant has control of the situation. 

There is one objection to using any of the sodas, and that 
is it will stew out around the valve stems and will work through 
the packing on the gauge glasses and run down the glass, caus- 
ing it to become of little use in a short time. If it is fed in 
very large quantities or in frequent small amounts, it also often 
works out around rivet heads and the rivets have to be caulked 
up or they would look bad,.especially if they are on the front 
row of overhanging fronts. 

When oil gets into a boiler it frequently works in between 
the plates at the girth seam and around the rivets, so that the 
soda is sure to follow if fed strong enough, and these rivets and 
seams should be caulked if they leak any soda through. The 
writer has had considerable experience with boilers having an 
oily deposit, and he has spent many hours of his time fighting 
it. During my first experience of this kind, I did not have the 
least idea how to treat it properly. I knew enough to use soda 
to try to kill what was in the boiler and also to help kill what 
was going in, but almost anyone would have known this much. 
I was at a loss to know how to treat it properly. I realized 
the treacherous nature of oil in boilers and it caused me many 
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extra hours of work over what it would have done had I known 
just how to proceed with my trouble. 

Should any engineer be experiencing this kind of trouble 
for the first time, I would advise, at the very first opportunity 
after it has been discovered, boiling out the boiler with a strong 
solution of caustic soda, using 50 or 60 pounds of the soda 
and boiling for about 12 to 15 hours with a slow fire and the 
top manhole plate off. This is the quickest and best method to 
use, and once done and the proper precautions taken the trouble 
and worry in the future will be greatly reduced; but if this 
method is not followed up and the doping system is adopted, 
it will be a long fight and may eventually end with an over- 
heated shell and consequently a bag of greater or less degree 
may be the result. 

After a boiler is boiled out it should be allowed to cool down, 
and then let the water out, after which wash out thoroughly ; 
examine the shell inside and see if it is free of all traces of oil 
and examine the outside for leaks. Should there be any leaks, 
they should be caulked before starting the boiler again. 

After the boiler has started up, I have found a few pounds 
«of caustic soda dissolved in hot water and thrown in with about 
a half -gallon of kerosene, to be quite beneficial; then using just 
sufficient soda to kill what oil may pass in with the feed water 
and cleaning the boiler regularly about once a month will give 
the desired results. Once a boiler has formed a slight bag in 
the shell, there is no end of constant care and watching, and at 
each cleaning day it must be thoroughly cleaned off or the bag 
will soon be of increased size and may be serious enough to 
require cutting out and a patch put on. 

Once I knew an engineer to get caught by not being as care- 
ful as he should have been, and who, after boiling his boilers 
out and getting them in good shape, took it for granted that he 
was safe and could handle them without any further trouble. 
The boilers were only running about a month when he found 
that they had bagged so badly that they had to cut out a consid- 
erable part of the first sheets and patch them. Had he followed 
the clean boilers up and had he kept on feeding soda, he would 
have saved considerable expense and delay. 

There is another thing that is a good prevention, and that is 
to keep the heating pipes clean. Oil clings to the inside of the 
pipes and often comes down in clots, and when this happens 
is the time the oil gets a start on one. I have found by fre- 
quently slushing these with kerosene and allowing the returns 
to go to the sewer for a day or two while giving them this treat- 
ment, much trouble is avoided. The kerosene thus cuts the 
oil loose in the pipes, and it runs into the sewer instead of into 
the boiler. 

Another good plan is to feed the soda-ash to the boilers at 
night after the plant is shut down, and allowed to remain still 
during the night, but it does a lot more good to pump it in on 
Saturday night, as it has a chance to remain about 36 hours, 
which is quite beneficial; then on Monday morning, in passing 
out with the steam, it helps to kill the oil in the feed-water re- 
turns, but it is hard on lubrication and it has often been a ques- 
tion in my mind whether this should be done. Of course, more 
oil must be fed to engine during this time, which increases our 
trouble somewhat, but in this oil problem some sacrifices must 
be made to accomplish the result we are after. 

From experience I can safely say too much care and attention 
cannot be given to boilers when the feed-water is partly made 
up from the exhaust steam returns. It is a very easy matter to 
get into a scrape, but a long, hard fight to get out of it. 


It might be said, why not use a good mineral oil for cylinder 
lubrication with a good oil separator, and then the trouble will 
be over? I will say I have tried all these schemes with very 
little success, for it is quite a job to get an oil that will not give 
trouble in boilers if not followed up and strict attention paid 
to it. 

When I first took charge of the plant at which I am em- 
ployed, 15 years ago, the oil on the one boiler was so thick 
it could be scraped off like mud, and it caused leaks in the girth 
seam over the fire and around the rivets; but this boiler never 
bagged any, whereas a very thin film of oil on one of the boilers 
we put in subsequently started the shell very slightly. The old 
boiler was scraped as clean as possible and boiled out with 75 
pounds of caustic soda, and we escaped any trouble from over- 
heating of the shell. 

There is only one safe way to proceed if your boiler contains 
oil, and that is to get rid of it and do it as quickly as possible 
if you wish to avoid trouble. 
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Disadvantages of the Vertical Steam Turbine. 

Of the two types of steam turbine in use, the vertical type 
at first sight seems the more attractive, but its advantages as 
regard space and regulation are offset by the use of a step 
bearing which requires a supply of lubricant under pressure, 
an arrangement that has usually caused considerable trouble. 
Moreover, the electric generator has to be located in the worst 
possible position, above the turbine, where it is exposed to the 
heat arising from the latter, together with what steam may 
leak past the shaft glands. Then, too, it is difficult to protect 
the generator from oil thrown from the upper bearings. 
Added to this is the inaccessibility of the vertical type for the 
occasional overhauling which is needed by even the best ma- 
chinery.. In the horizontal type the whole of the apparatus, 
turbine and generator, can be taken apart and re-assembled 
in a comparatively short time, and the turbine and generator 
can be worked upon simultaneously. In the vertical type, on 
the contrary, the machine has to be taken apart piecemeal, be- 
ginning at the top, and after the generator has been removed, 
the various discs of the rotating element of the turbine have.to 
be stripped from the shaft one by one. 
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Boiler Explosion Kills Six. 

Six men were killed and five seriously injured on November 
12th when a boiler in the power house of the Lake Shore Rail- 
road, in Collinwood, a suburb of Cleveland, O., blew up. The 
men were building a foundation for a dynamo close to the 
boiler when the explosion occurred. They were all in line with 
the end of the boiler which blew out, and were scalded by the 
immense volume of water which shot out.’ It is said that the 
explosion was caused by the formation of a “mud ring” in the 
filtering apparatus, which clarified the feed water, thus pre- 
venting the proper amount from entering the boiler. The 
shock of the explosion was heard for several miles. 
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80-Ton Fly-Wheel Bursts. 

A 30-foot fly-wheel, weighing 80 tons, burst on November 
6th at the Whitaker Iron Works, Wheeling, West Virginia, 
scattering pieces in every direction. A large section of the roof 
of the mill was blown off, and heavy pieces were thrown as far 
as 500 feet against neighboring plants. The workmen had 
sufficient warning and all escaped injury. 
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SOME WORKING TOOLS OF AN ENGINEER 


Hammering, Chipping, Filing, Scraping, Reaming and Tapping 


There are many different opinions expressed as to what 
should be the education of an engineer and to the man who 
occupies a good position, either as a running engineer, or a 
designing engineer, or to the engineer who has made his mark 
in this world, the solution of this question seems more or 
less easy. One man will say that his success is due to his wide 











Fig. 1. Fig. 2. 


experience in many different positions, another will say that his 
success is due to his close study of things mechanical, obtained 
either from books or by observation; still another man will 
say that if it were not for his special training in the machine 
shop or in some engine works, he never would have occupied 
the position he holds today. 

It is to the young man, one who is barely out of his teens, 
that this question bears the mark of perplexity. How and what 
shall he do to know most in the engineering profession so that 
he can leave his position of oiler, which he now occupies, and 
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Fig. 3. Fig. 4. 


at some future time occupy the glass-enclosed office which his 
chief now occupies, or one similar to it? Regardless of which 
may be the best route to success, there is one passport that 
will certainly help him on to better things, and that is the proper 
handling of tools and the ability to make necessary repairs 
about any part of a machine. It is often the manner in which 
a man handles himself when filing a key-way or scraping a 


bearing that entitles him to be called a “born engineer.” 
Among the things which are necessary to be done by hand 
about the average plant, are hammering, chipping, filing, scrap- 
ing, polishing, reaming and tapping. Hammering is done 
around the power plant for a number of purposes: for rivet- 
ing, for peening, for driving chisels or on finished work, in 
which case a soft hammer is used. The two styles of hammers 
in general use are the ball-peen hammer or the cross-peen ham- 
mer, shown in Figs. 1 and 2. The ball-peen hammer is used 
for riveting, as in riveting a crank pin into a crank, in which 
case the crank pin is forced home under pressure, and to keep 
it from jarring out the end is riveted over. This should be 
done, not by hammering the edge of the pin over into the 
groove, but by hammering all over the end of the pin so as to 
spread the metal as little at any one point as possible. It should 
be begun by hammering around the outside and then in a circle 
just inside of that, and so on until the centre is reached, and 
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Fig. 5. Fig. 6. 


then beginning over again in the same way. The heavier the 
blow the deeper it will affect the metal, but a heavy blow should 
not be used near the edge, as it will likely crack the material. 

Peening consists of stretching the surface of the metal, and 
the exact method for doing this must be learned from experi- 
ence. If a surface is struck by a ball-peen hammer, it will 
spread the metal equally all around, provided the blow is 
straight. If it is struck by a cross-peen hammer, the metal 
will stretch in the direction of the handle of the hammer. If 
any warped surface is to be straightened by peening, it should 
be peened in a series of rows from one low corner to the other, 
thus stretching the concave side and bringing the two high 
corners down. Soft hammers are usually made out of low 
grade Babbitt or lead, and are used when the work which is to 
be struck must not be injured in any way. 

The hammer generally used for chipping is the ball-peen 
hammer, which varies in weight from 114 to 2 pounds, one 
weighing about 114 pounds being mostly used. The handle 
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should be of split hickory, well fitted into the eye of the ham- 
mer. The eye should be enlarged at one end so that when the 
handle is fitted into it, the outer end may be split and a wedge 
of metal or wood driven into it, in order to secure the hammer 
firmly to the handle. 

When chipping flat surfaces the chisels used are the cape 








chisel, shown in Fig. 3, and the flat chisel, shown in Fig. 4. 
When chipping a broad surface it is best to run a series of 
parallel cuts across with the cape chisel, and then take out the 
material between with a flat chisel. The width as well as the 
depth of these cuts will depend a great deal upon the material 
which is being worked. The average cape chisel is about 4 
inch to % inch wide, and a flat chisel about 7% to 1 inch wide. 
The cape chisel should have a clearance back of the cutting 
edge to prevent the chisel from becoming wedged in the groove 
and to allow a slight slide motion in order to guide the chisel. 
The usual length of cold chisels is 8 inches. They are generally 
made from 54 to 34 inch octagonal steel, and are forged about 
3 inches back from the cutting edge. 

The angle of the cutting edge of a cold chisel is made about 
60 degrees, but for the softer materials the angle may be re- 
duced to 30 degrees. The angle at which the chisel should be 
held is soon found by the user, since if it is held too low the 
cut will run to nothing, and if it is held too high the cut will 
grow deeper. If too great a depth of cut is attempted, the 
metal is apt to break out ahead of the chisel deeper than the 
bottom of the required cut. This is particularly true of cast- 
iron. The cutting edge of the flat chisel should be slightly 
rounded, shown at B, Fig. 4, so as to prevent the corners from 
cutting in, while the cutting edge of a cape chisel should be 
flat, shown at CC, Fig. 3. 

Other forms of chisels are used for special purposes. Fig. 
5 represents a side chisel which is used for chipping the sides 
of slots and special work of that kind. Fig. 6 represents a 
grooving chisel which is used for cutting fillets and for chip- 
ping oil grooves in flat surfaces. This chisel can be made by 
grinding a cape chisel with a round point or by grinding off 
the edge of a prick punch. A curved chisel must be used when 
cutting circumferential grooves, and is shown in Fig. 7. A 
gouge or half-round chisel, shown in Fig. 8, is used for fillets. 
It is also used for rough work in place of cape or flat chisels. 
When using the gouge chisel for flat work, a series of parallel 
cuts is taken across the work and then another series which 





Fig. 7. 


cut out the ridges between the first cuts, and so on until the’ 


required depth is reached, when the work is finished with a flat 
chisel. The diamond point chisel, shown in Fig. 9, is used for 
many purposes, among which may be mentioned the squaring 
out of corners and the like. 


Chisels for use on cast-iron should be tempered to a blue 
color, which is found to be about the proper hardness to main- 
tain a good cutting edge. The common method is to heat the 
piece slowly until a distinct color appears, caused by a thin 
scale of oxide, which is formed by the contact with the heated 
steel and the air. A faint straw color is visible at about 450 
degrees, and blue is reached when 600 degrees is obtained, at 
which color it should be dipped. After the proper temper is 
attained, the edge should be ground to the proper angle on a 
wet grindstone or emery wheel. 

Filing is one of the important things which is not generally 
properly understood, and to be able to file a surface perfectly 
flat is a harder task than is generally supposed. There are 
various kinds of files, which are classified according to the 
character of the teeth and with reference to the coarseness of 
the teeth. With reference to the character of the teeth, they 
are divided into single-cut, double-cut and rasp-cut; and with 
reference to coarseness of the teeth, they are divided into rough, 
coarse, bastard, second-cut, smooth and dead smooth. The 
coarse and bastard cuts are used upon the coarser and heavier 
classes of work, while the second-cut and smooth are used for 
the finer grades and for finishing the work started by the 
coarser files. A single-cut file is one in which a single, un- 
broken course of chisel cuts is made across its surface, arranged 
parallel to each other but oblique to the axis of the file. The 
double-cut file has two courses of cuts crossing each other, 
while the rasp-cut consists of a number of single points. The 
rasp file then cuts away the metal in a series of grooves, the 
double-cut in nearly the same manner, the cutting corners being 
the angle where the two cuts meet, and the single-cut file makes 
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Fig. 8. Fig. 9. . 
a shearing cut and leaves the surface smoother for the same 
coarseness of cut. 

Files are also designated by the shape, as, for instance, flat, 
half-round, circular, quadrangular and triangular sections, and 
also by their outline, as taper and blunt. A blunt file preserves 
its sectional shape from point to tang, while a taper file grad- 
ually narrows from about two-thirds the length to the point. 

When filing flat surfaces, it is necessary that the file be 
slightly convex, since it is impossible to push a file perfectly 
straight, so that if the file cuts on comparatively few teeth at 
one time, the surface can be filed smooth by increasing and 








2 Ov we SNS who aS SS 


o - 


TD ae 


re 
- 


nan wNS @& 








December, 1906. 


THE PRACTICAL ENGINEER. 9 





diminishing the pressure necessary for the proper cut. 

When finishing some surfaces, such as a connecting rod, it is 
customary to draw file it. This is done by grasping the file in 
both hands and drawing it at right angles to its length, push- 
ing and pulling the file until a very smooth surface is obtained. 

Scraping is perhaps one of the most important things con- 
nected with hand work that an engineer is called upon to do. 
It requires patience and skill, and unless properly done a good 
fit cannot be expected between the two surfaces that must fit 
together. 

Scrapers are tools resembling files in shape. They are some- 
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times made from old files when nothing better is available, but 
specially made scrapers should be used when possible. They 
are generally ground square at the ends and are then oilstoned 
to shape them, as shown in Fig. 10. An Arkansas oil stone 
should be used, since it is very hard, as the scrapers are left 
glass hard without drawing the temper, and the edge must be 
put on the scraper by pushing it along at nearly 90 degrees 
to the stone. 

Scrapers are made in various sizes, ranging from 44 inch 
wide by 6 inches long, to 2 inches wide by 2 feet long, the 
average size being 114 inches wide by 12 inches long. The 
thickness varies from 14 to 14 inch, drawn in a long taper to 
about ?/,, inch at the point. The cutting end should be slightly 
rounded to avoid the corners scratching. The length of stroke 
will vary from 3 inches to 4 inches, when roughing-out, to a 
very small stroke, when the finishing touches are put on. The 
amount of metal to be scraped off is regulated by the pressure 
of one hand near the cutting end. ; 

The general run of flat work is scraped to fit surface plates, 
or if two surfaces rub together it can be assumed that one is 
perfectly flat and the other surface scraped to fit it. In scrap- 
ing it is customary to coat the surfaces with red lead, which 
not only acts in some measure as a lubricant, but gives indica- 
tions, after the surfaces are rubbed together, of the high places 
which should be scraped off. The points of contact are shown 
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by a darkening of the surface, and these high spots should be 
scraped off and also some little distance around the high spot. 
The surfaces should be again covered with fresh red lead and 
another bearing taking, and the high spots again scraped off. 
This should be continued until the bearing spots come close to 
each other, which, for general purposes, should be about an 
eighth to a quarter of an inch apart. 

When fitting up soft metal or bronze bearings for engine 
shafts, etc., it is necessary that a good bearing be had. For 
such work a scraper of the form shown in Fig. 11 is used. Its 
cutting edges shown at CC are ground at an angle of about 
75 degrees for soft metal. The scraper is used by moving it 


both around and lengthwise of the box, at the same time with 
a peculiar twisting motion. It is grasped with one hand at 
each end and the cutting is done by either a pushing or a pull- 
ing cut. For cast-iron boxes, the sides of the scraper should be 
ground about square to give the proper working edges. 

Another operation which often must be performed is ream- 
ing. After a hole has been drilled or bored, it is often neces- 
sary to finish it with a hand reamer. This is a solid piece of 
steel with cutting edges formed by flutes running lengthwise. 
Solid reamers are used when it is not desirable to ream holes 
of varying sizes, while adjustable reamers may be made to cut 
holes a trifle smaller or larger than their own size. Among 
the different kinds of reamers used for producing a straight 
hole may be mentioned fluted hand reamers, fluted chucking 
reamers, roughing reamers, rose reamers and single-lip ream- 
ers, each of which has its special uses. For reaming out taper 
holes, taper reamers are used. 

Tapping and threading are two very frequent occurrences 
around the power plant. Taps larger than 14 inch are made in 
sets of three, as shown in Fig 12, and are termed taper, plug 
and bottoming taps respectively. In cutting the thread the 
taper tap is used first, then the plug tap, and lastly the bottom- 
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ing tap, which is the exact size of the thread and reams out the 
thread cut by the other two taps. 

Thread-cutting dies are made both solid and adjustable. 
Solid dies are used for roughing out a thread that is to be 
finished by an adjustable die, and they are also used where 
accuracy is not essential. Solid dies are used on bolts and for 
cutting threads on pipes, as pipe threads, are made tapering, 
and the diameter may be varied by the distance the die is run 
up on the work. The size of a die is always denoted by the 
size of the screw to be cut, regardless of the stock from which 
it is to be made. 

Most dies for particular work, as for machine threads, are 
made round and adjustable. They generally have four cutting 
edges and are provided clearance holes to allow chips to get 
away and the lubricant to get to the cutting edges. The die 
is chamfered on one side so that it will start easily on the stock 
to be cut, a fine pitch being chamfered for three threads, while 
a coarse pitch is chamfered four threads. When-any kind of 
thread is cut with a die, it should be backed off frequently so 
that the chips will not strip the thread, and some lubricant 
should be used on the die, especially if iron or steel is being 
cut. 
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BOILER EXPLOSION IN LAUNDRY POWER HOUSE 
Serious Explosion of 125 Horse Power Tubular Boiler at Buffalo, N. Y. 


An explosion of a tubular boiler on Saturday afternoon, 
November 3d, wrecked the boiler room of the American Palace 
Steam Laundry, located at Buffalo, N. Y., instantly killing 
two men and seriously injuring two others. There were two 
boilers in the wrecked building, one of which exploded, caus- 
ing the other to do likewise. The force of the explosions car- 
ried down the four walls of the building and tore the roof to 
shreds. One of the boilers was thrown into the street on 
which the building was located, while the other boiler was torn 
from its foundations and had a hole knocked in its top, from 
which several of the tubes projected. 

It was exactly 4.20 P. M., on Saturday afternoon, when the 
explosion occurred. Work for the day was about over, and 








Result of the Explosion at the American Palace Steam .Laundry 
Buffalo, N. Y., on November 3rd. 


of the 175 employees, mostly women and girls, all but 25, who 
worked in the mangle-room, had gone home. The delivery 
wagons, with the exception of two, had left the factory. When 
the explosion occurred these two wagons were caught in the 
explosion. The driver of one of the wagons was killed, the 
wagons were wrecked and the two horses were so badly hurt 
that they had to be shot. The driver of the other wagon owes 
his life to the fact that he had just gone into one of the 
buildings. 

The boiler-house occupied the northwest corner of the laun- 
dry property, and was separated from the rear part of the 
main building by a chimney. The building was one and one- 
half stories high, but-after the explosion nothing was left of 
it except the big brick chimney, which remained firm on its 
foundation. Two boilers were in use. They stood about 10 
feet apart, their length running parallel to the street. The 
boiler which burst was the farthest from the street, and in its 
flight it knocked a hole in the other boiler. 

The buildings surrounding the boiler-room, although sepa- 


rated from it by only a dozen feet, escaped with comparatively 
slight damage. The workrooms in the rear were most se- 
verely damaged. The mangle-rooms are on the first floor in 
the rear of the boiler-room, and the 25 girls at work climbed 
out of the windows, every pane of glass of which was shat- 
tered. 

After the explosion it was found that E. O. Simpson, the 
night engineer, was missing. At first it was thought he had 
not arrived, but he was seen riding his bicycle into the drive- 
way about two minutes before the explosion. About four 
hours after the explosion a thorough search revealed his body 
in the fire-pit of the boiler-room. Simpson had barely arrived 
inside the door and apparently was walking in front of the 
boiler which burst, when he was caught in the concussion and 
covered with falling débris. Simpson’s trouser-guards had not 
been removed from his ankles. His silver watch was running 
and marked the hour at which he was discovered. 

Of those seriously injured, Thomas McClune, fireman, was 
so badly injured that he did not recover. He was standing 
in front of the boiler which burst, and was severely scalded 
by steam and burned by the fire which was blown out of the 
boiler’s firebox by the force of the explosion. He was blown 
out through the door and into the driveway, where he was 
dug out by employees who went to his rescue. A. P. Smith, 
the watchman, was also seriously injured by scalding and 
concussion of the brain. He was talking to McCune at the 
door of the boiler-room and the full force of the explosion did 
not strike him. 

The boilers were of 125 horse power each and were made 
by a local firm. It was stated by William Mason, the chief 
engineer, that the boiler which burst was four years old; that 
it was examined and tested internally last January and ex- 
ternally about two months. ago by the inspector of the Com- 
pany which insured the boilers. The boilers ordinarily car- 
ried 95 to 100 pounds of steam, and the chief who passed 
through the boiler-room a few minutes before the explosion, 
said that the fires were being banked as the engines had been 
shut down a half-hour before and a less pressure of steam was 
being carried. The machinery in the mangle-room was being 
run by a gas engine. 

After the explosion the ruins took fire, but it was soon ex- 
tinguished by the fire department. 
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A Pugilistic Engine Governor. 

When inventors have exhausted their mechanical genius in 
attempts to secure patents, they often turn to other methods 
to secure the coveted approval of the Patent Office. One of 
Office is a governor for steam engines which is cast in the 
the most amusing in the engineering field found in the Patent 
shape of a pugilist with the unmistakable features of John L. 
Sullivan. The revolving iron spheres are cast in the shape of 
boxing gloves. As the mechanism revolves it gives a fairly 
good impression of a boxer. This governor has not come into 
general use, but it causes all visitors who see it to smile. 
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ARITHMETIC FOR ENGINEERS 


By E. S. HAwKINs. 


Part I. 

Probably every engineer at some time or other feels the need 
of the ability to figure rapidly and accurately. This knack of 
figuring may be acquired easily if certain fundamental prin- 
ciples are kept in mind. These principles most of us learned 
long ago in our boyhood days, that now seem to be as far in 
the past as the things then learned are vague in the memory. 
Perhaps, then, a little review to brighten up the rusty spots may 
not be considered out of place. We strive not alone for the 
attainment of the ability to take pencil and paper and labori- 
ously figure out some of the simpler problems, but also for that 
accomplishment that enables a man, amid the turmoil of many 
duties, to turn a matter over in his head and estimate accu- 
rately what must be the result of certain conditions. This may 
be called the mathematical turn of mind and is one of the dis- 
tinguishing traits of the thorough-going engineer. 

What the engineer wants is the mind’s eye that views things 
in their correct proportions rather than with the more tran- 
scendent imagination of a poet. Some of our greatest feats of 
engineering have ben laid down on the blackbord of the mind 
before ever a figure was made. It is said that the subway 
engines were laid down to practically the exact dimensions in 
the head of their designer before anything was committed to 
paper. Indeed, one should never take up a pencil to figure out 
a problem until he has settled in his mind exactly how the 
figuring is to be done. Any other course than this leads to 
an indecisive frame of mind that is detrimental both to rapid- 
ity and accuracy in mathematical work. Qualities that result 
in thinking of this kind are to a certain extent born with a man, 
but are also, and perhaps to a greater extent, the result of 
mathematical training and exact habits of mind. Here, as in 
all other lines of work, the beginning must be with the simpler 
things and proceed to that which is more abstruse. 

Starting, then, at the beginning, let it be said that arithmetic, 
which is the foundation of all mathematics, is “the science of 
numbers and the art of computation” or the “knowledge of 
numbers and their use in computation.” In its simpler forms, 
arithmetic is found in the computations of the workshop, and 
from here the use of figures branches out to all of the various 
lines of engineering until finally it goes beyond the bounds of 
simple arithmetic into the wider fields of the higher mathe- 
matics as applied in the designing office and the more complex 
problems of practical engineering. From the mere summing 
up of the items in an expense account to the laying out of the 
design for a Corliss engine, may seem to be a long stride, but 
everything becomes simple when the subject is approached with 
the determination to master each of a series of short steps. 

The beginning of the system is the single thing or unit, 
and a number expresses a unit or combination of units. When 
a number refers to a particular thing or things, it is concrete; 
as, five engines, four valves. When, on the other hand, a num- 
ber does not designate a particular thing, it is abstract; as, 
sixteen, seven. Like numbers designate the same class of ob- 
jects; as, seven screws, three screws. Unlike numbers point 
out things in different classes; as, eight pulleys, nine girders. 


These definitions may sound like the preliminary abstractions 
of the theorist, but they are not. Once a person has so become 
master of himself that he marks all his results in the different 
steps of computing a problem, a great gain has been made in 
the direction of accuracy. A result may be numerically cor- 
rect, but unless we are acquainted with the calculation per- 
formed, we have no means of knowing what the number given 
as the answer represents. A considerable percentage of errors 
can be properly attributed to the neglect of these simple defi- 
nitions and the combining of unlike or unrelated units; thus, 
in figuring the horse power from an indicator diagram, men 
have been known to take the length of the stroke in inches 
instead of feet, so that they later catch themselves in the ab- 
surdity of trying to combine inches with pounds to get foot 
pounds. The absurdity of the error, which would never have 
occurred if the man had properly mastered the definitions of 
the different kinds of numbers, does not usually tend to de- 
crease the chagrin of the erring person. 

In arithmetic there are the five distinct processes of Notation 
and Numeration, Addition, Subtraction, Multiplication and Di- 
vision. Notation is the expression of numbers and may be done 
by words, letters or figures. Numeration is the art of reading 
numbers. Subtraction is the reverse of addition, as is also mul- 
tiplication of division. 

Two systems of Notation, known as the Roman and the Ara- 
bic, are commonly employed, but the Roman, since it is used 
only occasionally, needs but little notice. This system was so 
named from the fact that it is supposed to have been first used 
by the Romans. The system employs seven capital letters to 
express numbers; thus, Letters I, V, X, L, C, D, M, with 
values of one, five, ten, fifty, one hundred, five hundred, one 
thousand. When a letter of any value precedes one of greater 
value, it is to be subtracted from this latter; thus, IV = 4. 
If a letter of any value follows one of greater value, it is to be 
added to that letter; thus, XI =11. If a letter of any value 
comes between two letters of greater value, it is to be taken 
from the sum of these two letters; thus, XIV = 14. 

Most important of the two systems is the Arabic, which is 
in common use by all civilized countries. It was first intro- 
duced into Europe by the Moors or Arabs, who conquered and 
held possession of Spain during the eleventh century, but did 
not receive attention until taken up by scientific men in Italy 
and from them generally adopted throughout Europe about the 
beginning of the thirteenth century. Formerly the system was 
supposed to be an invention of the Arabs, but it is now known 
that this people adopted it from the Hindoos by whom it has 
been in use for more than 2,000 years. The ten characters of 
the system from 0 to 9 inclusive, are too familiar to need fur- 
ther explanation. Zero has no value and is used simply to 
alter the value of other figures. The value of any unit may be 
local or individual, depending on the order in which it is placed 
in a horizontal row of figures. The right-hand unit is of the 
first order, while the next unit to the left is of the second order, 
the second to the left the third order, and so on. Ten units of 
any order make one unit of the next higher order. In any 
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number the orders are subdivided into groups or periods of 
three each, which are separated by commas. 

Taking, for example, the number 432,973,568,753,801, the 
first figure to the right is 1 and is in the units place, while the 
next to the left represents 6 tens, and the next in order 8 hun- 
dreds. First to the left of the commas is the figure 3, represent- 
ing 3 thousands. In this way we proceed through the tens and 
hundreds of thousands and the units, tens and hundreds of 
millions, until finally we have the whole number, which reads: 
“four hundred and thirty-two trillion, nine hundred and sev- 
enty-three billion, five hundred and sixty-eight million, seven 
hundred and fifty-three thousand, eight hundred and sixty- 
one.” It will be seen that this number has five periods and the 
successive periods after this are named as follows: 6th, Quad- 
rillions; 7th, Quintillions; 8th, Sextillions; 9th, Septillions ; 
10th, Octillions; 11th, Nonillions; 12th, Decillions; 13th, Un- 
decillions; 14th, Duodecillions; 15th, Tredecillions; 16th, 
Quatuordecillions; 17th, Quindecillions; 18th, Sexdecillions ; 
19th, Septendecillions; 20th, Octodecillions; 21st, Novende- 
cillions; 22nd, Vigintillions. 

Addition is the process of uniting two or more numbers into 
one number equivalent to the two combined. The result is 
called the Sum or Amount. Only like numbers can be added; 
thus, four tons and five tons, make nine tons, whereas four 
tons and five miles cannot be added. .The perpendicular cross, 
called plus (meaning more), and written ++, is the sign of ad- 
dition. Two horizontal parallel lines, =, mean equal. Exam- 
ple of use: A man has eight dollars in each of his hands. 
Eight added to eight equals sixteen, or, 8 + 8 = 16. 

In adding numbers of several orders, as tens, hundreds, units, 
the figures must be placed so that units come under units, tens 
under tens and so on. Each column can then be taken up 
successively, beginning at the lowest number, which is the first 
figure on the right and always is in units place. Take this ex- 
ample: Add, 3,126 + 235 + 21 + 954. The figures 6, 5, I 
and 4 are in units position, and must be one above the other 
in the first column. The same is true of 2, 3, 2 and 5 in tens 
place. 

Begining at units, add each column separately. The first 
column when united makes 16, i.e., 6 units or ones and 1 ten. 
Place the six below the line under the first column, and add 
the one to the next column with the tens; thus, 2 + 3 + 2+ 
5 + 1 = 13, of which put the 3 in the tens row and carry the 1 
to the next place, where we have 13 again. Repeat the process 
of putting down the three and carrying the 1 over to the thou- 
sands place, where it is added to the 3, and, since this is the 
last number, is put down and the whole sum or amount reads 
4,336. 

These are, in brief, the rules for adding: Write the figures 
so that all the figures of the same order are in the same column. 
Units under units, tens under tens, etc. Commencing at units 
or the right-hand column, add each column separately and, if 
it be one figure, write the sum at the foot of the column. If 
there is more than one figure, put down the right-hand one of 
the two or more, and add the rest to the next column at the left. 
Write down the whole sum of the last column. 

Subtraction is the process of finding the difference between 
two numbers. It is the reverse of addition. The number from 
which another is taken is called the Minuend, and is always, 
and of necessity, the larger number. The number which is 
subtracted is called the Subtrahend. The number left after sub- 
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traction is the Remainder or Difference. 
minus, is the sign of subtraction. It means less. 
6 less or minus 3, equals 3, and is written 6 — 3 = 3. 

In writing a problem in subtraction, be sure to put the larger 
number above for the Minuend. Then write the Subtrahend, 
putting units under units, tens under tens, as in addition. Be- 
ginning at the right-hand side, subtract the lower figures from 
the upper. Example: Subtract 113 from 425. 

Here, beginning at the right, we took 3 from 5, which left 2. 
The next figure, 1, subtracted from 2, left 1, and the third 1 
from 4 leaves 3. This completes the process, and the answer 
is 312, which may be proven by adding the Difference, 312 to 
113, the result of which is the Minuend 425. Another proof is 
subtracting the Difference from the Minuend to give the Sub- 
trahend, 113. 

When a figure in the Subtrahend is larger than the one above 
it in the Minuend, the process is a little more complicated. It 
is only necessary to remember, however, that we can always 
borrow a-unit from the figure next to the left in the Minuend, 
and as this unit is always one order higher, it adds to 10 instead 
of 1. Take, for example, this problem: From a tank contain- 
ing 823 gallons of water, 679 gallons were drawn off. How 
many were left? Taking the larger number for the Minuend 
and placing the other under it, we have 823 — 679 = 144. 

In this we see that 9 is greater than 3, so we take 1 from 2 
and leave it 1. This adds 10 to 3 because 2 is in the place pre- 
ceding 3. Thus, 3 becomes 13, and now it is possible to subtract 
9, which gives 4 as part of the answer. In the next the process 
is repeated. Remember that as we took 1 from 2 we have only 
1 left, so that we must borrow from 8 in order to subtract 7. 
Thus, 2 becomes 11, and, subtracting the 7, 4 is left. The last 
figure, 8, has been decreased by one, leaving it 7. Take 6 from 
7 and place the Difference, 1, under the column where it be- 
longs, when the problem is finished. : 

All of this is done in less time than it can be written, and 
the borrowing and carrying processes are done mechanically, 
as it were, without repeating the different units to oneself or 
focusing the attention on anything other than seeing which of 
the two figures is the larger, and writing the result. 
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Explosion of a Threshing Machine Boiler. 

A serious explosion of a threshing machine boiler occurred 
on November 2d, near Livingston, N. Y., in which one man 
lost his life and several others were more or less seriously in- 
jured. The boiler had been filled with water a few minutes 
prior to the accident, and was standing still generating steam. 
The attendant who ran the engine had just stepped upon the 
platform and had his hand on the lever ready to start, when the 
boiler exploded. The force of the explosion hurled the heavy 
drive wheel high above the telephone poles and overturned the 
engine, killing a workman standing near. The attendant and 
several others working near the engine were injured by the 
flying pieces. It is said that the boiler was recently repaired, 
but had not worked satisfactorily since that time. 





The mountain streams of Colorado are going to be harnessed 
for commercial uses, and it is announced that Thomas F. Walsh 
and Myron Herrick, ex-Governor of Ohio, will spend $7,000,- 
000 on the project. 
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POUNDING AND THUMPING IN STEAM RADIATORS 


By W. H. WAKEMAN. 


Unnecessary and annoying noises in steam radiators and 
heating coils are so frequently heard even in plants that were 
erected by experts, that a few suggestions concerning plans 
that have been adopted for the purpose of overcoming objec- 
tionable features and proved successful, will be interesting and 
instructive. 

In a certain large room a pipe radiator, or more properly 
speaking, a bank of pipes, were installed for supplying heat. 
It was on the corner of a building, hence the pipes were located 
on one side and one end, under the windows. They were given 
sufficient pitch from the inlet to the outlet to insure proper 
drainage, and for several months worked quietly; then trouble 
commenced, as pounding and thumping in the pipes rendered 
it very unpleasant for all concerned. 

Investigation showed that the riser (or vertical supply pipe) 
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Fig. 1. 


had settled, and of course it carried the inlet header with it; 
but the supports on the side of room all settled about the same 
amount, hence the pitch was not altered so far as this part was 
concerned. 

The outlet end remained at its original height, hence from 
the corner to this point the pipes were practically level, and 
when steam was first turned on in the morning it took a long 
time for the water to drain out. Steam was shut off and turned 
on automatically through the day, hence when it was shut off 
water remained in the level pipes until it became cool; then 
when steam was again turned on it came into contact with this 
cool water, and pounding resulted as a matter of course. 

The hook plate nearest the corner of room on the side was 


raised enough to give the second half of pipes sufficient pitch 
to clear them of water, but not enough to take all pitch out of 
the first half, which resulted in quiet operation of the system in 
this room. 

It is a good idea to put a swing check valve in the outlet pipe 






































Fig. 2. 


of a radiator or coil, in order to prevent steam from backing 
up and closing the air valves before all air has escaped. It is 
necessary, however, to arrange the piping so that a column of 
water at least 8 inches high can stand above the check valve 
without rising into the radiator or coil, as this will be. enough 
to open the check valve provided it is in good order. If this is 
not done water standing in the pipes will cause much noise 


















































when steam is turned on, and furthermore it will prevent the 
free escape of air. This point is illustrated in Fig. 1. 

So little regard is paid to this matter by some steam fitters 
that I have seen a check valve located on a level with a header 
on the outlet of a coil, as illustrated in Fig. 2. This coil 
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pounded so badly and was air bound so frequently that it could 
not be used. Sometimes water will drain out of such a coil if 
the disk of the check valve is removed, but that defeats the 
object for which the valve was installed. and should be avoided 
if possible. 

Another point thought out by these illustrations is the opera- 
tion of automatic valves for shutting off steam by compressed 
air acting on comparatively large rubber diaphragms. Spiral 
springs are provided for opening the valve when air pressure 
is removed, and they work well so long as the valve stem moves 
easily; but if the packing around this stem has become hard 
instead of elastic, as it was when new, and it is compressed by 
the nut more than it ought to be, the valve remains closed (after 
steam has ben turned on at the other end of coil) until some of 
the pipes are filled with water which runs out of the air valve 
and floods the floor. 

To remedy this evil, close the valve by hand while all air 
pressure is shut off from the diaphragm; then turn the nut 


the ceiling of the room below it. 

Careful observation located the cause of trouble, which is 
illustrated by the full lines in Fig. 4. The steam supply pipe 
pitched in the wrong direction, as it rises toward the radiator. 
The steam fitter evidently calculated that water resulting from 
condensation of steam in this pipe would slowly flow back to 
the riser, but it does this only when little steam is wanted. At 
other times the returning water is met by a current of steam 
which forces it toward the radiator until the vertical pipe is 
reached. It has then gathered sufficient weight to flow against 
a light steam pressure, hence the churning and thumping. 

A little consideration of the matter will show the reader that 
in cold weather more steam is wanted for heating than when 
the temperature is higher, and this, of course, results in more 
water in the steam pipe, as it is not covered but was intended to 
form part of the radiating surface. An increase of the amount 
of steam and water to be delivered in both directions naturally 
results in greater conflict of forces and more of the disagreeable 





Fig. 


backward slowly until the springs open the valve. It will then 
operate without further attention. A few drops of kerosene oil 
on such a valve stem will tend to keep it in good working 
order. 

This will not only allow the radiator to heat the room as it 
was designed to, but prevents loud pounding caused by open- 
ing such a valve by hand when there is a body of cold water 
behind it. 

An automatic valve is further illustrated in Fig. 3. Owing 
to brackets which must be used to support the upper part, it is 
very difficult to get a wrench on the stuffing-box nut so as to 
turn it, but by taking a pair of small gas tongs or pliers this 
nut may be grasped in any position, the same as if it was a piece 
of pipe, and turned as desired. As a rule I do not recommend 
the use of such tools on nickel-plated work, but in this case the 
teeth span the corners, and as but little tension is required, the 
nut is not disfigured. It is a good idea to have a special wrench 
made for this purpose. 

In another case water churned back and forth frequently and 
sometimes it thumped badly. There was more than one radia- 
tor concerned in this, and the cause of trouble was not readily 
located, as the noise was not always in one place. These radia- 
tors were fed by a pipe under the floor of this room and near 


noise above mentioned. When we know that this pipe is about 
56 feet long, we can easily understand that there is much chance 
for trouble, especially as the pitch for this distance was but a 
few inches. If it is practical to give such a pipe a pitch of about 
one inch to five feet in length, it will work better. 

The dotted lines in Fig. 4 show the proper location of this 
pipe, although the pitch is exaggerated to make the idea more 
plain, for but little is needed where it is in the same direction 
that the steam flows. A drip pipe is connected at the end of 
this horizontal pipe (using a tee instead of an ell), and is car- 
ried back to the return riser as shown. This will keep the 
steam supply pipe clear of water, and deliver dry steam to the 
radiators above. 

A common source of trouble in some buildings where steam 
must be admitted and shut off by hand, is that inexperienced 
persons will open the inlet valve only when they want to turn 
on steam, apparently neither knowing nor caring where the re- 
sulting water is going. If they find both valves open and the 
room too warm they shut the outlet, thinking that it is only 
necessary to close one of them. 

That certainly will reduce the supply of heat, but at the same 
time will increase the stock of water on hand, and opening the 
inlet valve only gives the same result. Somebody who was in- 
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terested in air valves tried to show the writer that a certain 
kind would prevent water from running out on the floor be- 
cause it was warranted to return all water that came to it back 
into the radiator. 

It is possible for an improved air valve to do this where both 
inlet and outlet valves are open, but it is plainly impossible for 
any air valve to dispose of water that is supplied constantly as 
under the above-mentioned conditions. The only way to insure 
a safe disposal of water from this source is to connect small 
outlet pipes to the several air valves, and let them discharge 
into a sink or some other suitable place in the basement or else- 
where, through one or more larger pipes, each of which takes 
the water from several of them. 

When a radiator is found in this condition, the outlet valve 
must be opened and sometimes it does no special harm if no 
further precautions are taken; but it is safer to close the inlet 
valve first and let the water work out slowly. Under former 
conditions, violent pounding and thumping will at once be 
heard when steam comes into contact with comparatively cool 
water, and the resulting water hammer may burst a cast-iron 
radiator; therefore it is well to remove all steam pressure, leav- 
ing the outlet valve open until the radiator is slowly heated. 

Where the drip pipe from a radiator is long and owing to 


local conditions it can be given but slight pitch, the results are 
not always satisfactory, for if air collects at any point in it 
(and this is sure to happen in course of time) trouble is sure 
to follow.. 

A case of this kind proved very exasperating to the writer 
some time ago, during the progress of an interesting and in- 
structive lecture. Near its close a large radiator near the lec- 
ture platform commenced to give forth unmistakable signs of 
distress that were heard in all parts of the hall. Of course, any 
attempt to remedy the evil at that time would have added to 
the confusion, therefore it could only be left to its fate. 

The drip pipe in this case was about 50 feet long before it 
discharged into the main return pipe with a pitch of only a 
few inches, which could not be increased as it passed over door- 
ways, spanned a wide hall, etc., therefore it had to be kept up 
high out of the way. 

An ell near the main return pipe was taken out and replaced 
by a tee, into the outlet of which a nipple was screwed followed 
by a valve. This makes it possible to blow all air out of this 
long pipe in a few minutes. Special care should be taken in all 
such cases to have all of the pipe pitch in the right direction, 
avoiding all “pockets” or bends that retard the flow of water. 
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CONCERNING BLOW-OFF TANKS 


The blow-off pipes of steam boilers usually discharge di- 
rectly into the open air; but it is not always permissible to 
dispose of the contents of the boilers in this simple fashion, 
and in many cases special tanks to receive the discharge have 
to be provided. This is especially true in cities, where the 
waste finds its way, ultimately, into the sewers. It is injurious 
to a sewer to blow the contents of a boiler into it directly, and 
many cities have ordinances requiring that an intermediate re- 
ceptacle of some sort shall be provided, in order that the sewer 
may be protected from the destructive action of the direct dis- 
charge. It is objectionable, also, to fill the sewer with hot 
steam; and when tanks are provided they should be so con- 
structed that they will permit the steam and water to separate, 
the steam being allowed to escape into the air through a vent 
pipe at some point where it will not constitute a nuisance, 
while the water is either permitted to flow from the tank into 
the sewer under the combined influence of gravity and such 
pressure as may exist within the tank, or pumped out of the 
tank when the conditions are such that the assistance of a pump 
is required. 

When blow-off tanks are employed, it is exceedingly im- 
portant that they should be made strong enough to withstand a 
considerable pressure. Too often they are regarded in the light 
of mere vessels which are to receive the contents of the boiler 
without being themselves subjected to any serious pressure. 
This is, indeed, the ideal function of a blow-off tank; and 
yet in designing such a tank we should always bear in mind the 
possibility of its being subjected to a pressure of some mag- 
nitude, through the occurrence of conditions that were perhaps 
not foreseen when the plant was installed. The neglect of this 
precaution has resulted in many serious accidents, often accom- 
panied by loss of life. 

A correct form of construction for a blow-off tank is shown 


in Fig. 1. This tank is built of steel, the sides being 3@ inch 
thick, and the heads 14 inch. The shell is double riveted, and 
heads are bumped to a radius equal to the diameter of the 
shell. The blow-off pipe enters at the side, near the upper 
head, the opening for it being re-enforced by riveting to the 
shell a piece of plate 14 inch or more in thickness. The water 
that is discharged into the tank passes out again through a 
siphon which comes down to within six inches or so of the 
bottom of the tank, and is designated in Fig. 1, as the “outlet.” 
The siphon is made of pipe 3 inches or 4 inches in diameter 
(the diameter of the blow-off being assumed to be 2 inches), in 
order that the water may have the freest means of escape. The 
elbow in the siphon is secured to a short nipple, which enters a 
bushing that is screwed into a re-enforced opening in the shell. 
Another piece of pipe, of diameter equal to that equal of the 
internal part of the siphon, enters the bushing on the outside, 
and leads to the sewer. A vent pipe, preferably 4 inches in 
diameter, at least, enters the upper head through a pressed 
steel flange, the collar of which is of sufficient length to afford 
a proper holding power to the threads on the end of the pipe. 
Finally, a manhole is provided, so that the interior of the tank 
may be readily accessible for inspection and repairs, and for 
the removal of such deposits as may accumulate in it. 

In the engraving, we have shown the blow-off pipe as dis- 
charging directly against the siphon. This was done in order 
that we might show both the siphon and the blow-off distinctly. 
There is no serious objection to placing the two pipes in this 
manner, if the siphon is solidly constructed, so that it cannot 
be loosened nor displaced by the impact of the water from the 
blow-off. It is preferable, however, to have the blow-off and 
the outlet pipe enter the tank at right angles to each other. 

We do not insist upon blow-off tanks having the particular 
design shown in Fig. 1, but we do insist upon their having a 
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strength amply sufficient to enable them to resist any pressure 
to which they may be exposed. The size and shape of the tank, 
and the sizes of its outlet and vent pipes, will naturally vary 
from one steam plant to another, the number of boilers in the 
battery, and the capacity of each, having a considerable influ- 
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Fig. 1.—Correct Form of Blow-oft Tank 


ence upon these elements. Blow-off tanks are often placed 
underground, but we greatly prefer to have the tanks and their 
pipes so situated that they can be easily examined at all times. 

As regards the intensity of the pressure that may exist in a 
blow-off tank, we can hardly say more than that it depends 
upon the sizes and lengths of the pipes, upon the size of the 
tank, upon the number and capacity of the boilers that may be 
blown off at the same time, upon the working pressure that is 
carried in the boilers, and upon various other circumstances. 
In a tank that is well designed, and adapted to the work that it 
has to do, the usual pressure, while blowing off, may be from 
10 to 20 pounds per square inch, though it should be under- 
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Fig. 2.—Vertical Section 
through Tank 


stood that this estimate is given merely for the information of 
those who have had no experience with such tanks, and that it 
does not pretend to represent the facts of general practice ex- 
ceptin the very roughest way. 

A boiler should never be blown off into a tank that is already 
full of water, or nearly so; for it is easy to understand that 
reduced in area, or possibly stopped up entirely. 
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Fig. 3.—Horizontal Section 
through Tank 


the violent discharge of more water into such a tank is certain 
to produce a very considerable pressure, especially in the first 
few moments, before the flow out through the exit pipe has 
become fully established. It is hard to say how great a pres- 
sure might thus be produced, but if the blow-off were suddenly 
thrown wide open, so that the discharge, due to the full diam- 
eter of the pipe, could be turned instantly into a tank solid full 
of motionless water, it is probable that the initial pressure that 
would be realized in the tank, would be comparable with the 
pressure in the boiler, and it might conceivably be even greater. 
This fact, taken in connection with the known fact that a sud- 
den load or pressure has twice the disruptive effect of an equal 
load when applied gradually, shows how serious the conse- 
quences may be, of blowing-off into a tank already full of 
water. 

If the outlet of the tank should become partially or completely 
stopped up from any cause, the water from the boiler will 
accumulate in the tank, since its only means of escape would 
then be through the vent pipe, which, under normal circum- 
stances, conveys nothing but steam. In many cases the vent 
pipe passes up to the top of a high building, and if the water 
in the tank should accumulate until it overflows through the 
vent pipe, it is plain that the tank may be exposed to a consid- 
erable pressure. For example, if the vent pipe were 100 feet 
high, and were full, the water within it would produce a static 
pressure upon the tank of something like 42 or 43 pounds per 
square inch; and this pressure would be realized, no matter 
how gentle the flow from the blow-off, the action here described 
being distinct from that contemplated in the last paragraph, 
where the pressure was due to the violence of the discharge 
into a full tank, without reference to the static head to which 
the tank might be exposed. 

The vent pipe itself is also liable to become more or less com- 
pletely closed, in winter in our northern latitudes, through the 
action of frost, particularly if the blow-off pipe leaks slightly. 
Small quantities of vapor, passing up through the vent pipe in 
cold weather, may give rise to a coating of ice about the free 
end of the pipe, and this may increase until the pipe is seriously 








Fig. 4.—Cover of Exploded 
, Tank 


Whatever the causes of pressure in blow-off tanks may be, it 
is certain that such tanks explode, from time to time, owing 
to the existence within them of pressures not contemplated by 
their designers. By way of illustration, we give below an ac- 
count of an explosion of this character, which occurred a short 
time ago in a steam plant that was supposed to be a model of 
its kind in all respects, and was described arid illustrated as 
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such in the mechanical journals, shortly after its completion. 

The plant in question contained five water tube boilers, num- 
bered from 1 to 5. Nos. 1 and 2 were set together, and so also 
were Nos. 3 and 4; but Nos. 2 and 3, Nos. 4 and 5 were sepa- 
rated by alleyways. The blow-off pipes were each 214 inches 
in diameter, and all were united into one 3-inch pipe, just be- 
fore entering the tank that exploded; this tank being placed in 
front of the alleyway between boilers Nos. 2 and 3, and below 
the boiler-room floor. The safety valves on the boilers were 
set to blow off at about 130 pounds, and the pressure usually 
carried was about 125 pounds. The boiler room was consid- 
erably lower than the sewer, and the water blown off from the 
boilers was transferred from the tank to the sewer by means of 
pumps. The vent pipe, for the escape of steam, was 4 inches 
in diameter near the tank, but within a short distance it opened 
into a 5-inch pipe, which passed from the level of the boiler 
room up to a height of 7 feet above the roof of the building; 
the total height of the vent pipe being 110 feet. 

The blow-off tank that exploded was 66 inches in diameter 
outside, and 72 inches high, the material being cast-iron. The 
shell was cast in sections, varying in thickness from 54 to 3%4 
inch, which were bolted together by means of flanges. The 
head was also of cast-iron, of the same varied thickness as the 
shell, and was made in two equal flanged sections, bolted to- 
gether in the centre, the flanges being on the inside and serving 
as a strengthening rib. The manhole opening was a flanged 
frame in the form of a nozzle, 12 inches in diameter, 10 inches 
high and 34 inch thick. There were four other openings in 
the head, 2 inches, 214 inches, 3 inches and 4 inches in diam- 
eter, respectively, which were re-enforced by cast flanges. Only 
three of these four openings were used, the 3 inch one receiv- 
ing the blow-off connection from the boilers, and the 4 inch 
serving for the attachment of the vent pipe, while the suction 
pipe from the pumps entered through one of the two others. 
The general construction of the exploded tank will be under- 
stood by reference to Figs. 2, 3 and 4; Fig. 2 showing a ver- 
tical section through the middle of the tank, and Fig. 3 a hori- 
zontal section acros the middle, while Fig. 4 is a view of the 
top of the tank, showing the openings for the attachments of 


_ the pipes. 


The explosion occurred, according to our information, almost 
as soon as the blow-off began to discharge into the tank. The 
top head was torn off around the line of attachment to the 
shell, and was thrown into the air. One large fragment of the 
head, with the manhole frame attached to it, passed up between 
the two 6-inch I-beams that served as tracks for the coal con- 
veyors, bending and spreading them so that they were forced 
against the 12-inch steam main, which was thereby ruptured, 
with the result that the steam from the entire battery of boilers 
was discharged into the boiler room. The only person in the 
room at the time was the fireman who opened the blow-off 
pipes on No. 2 boiler, the valve and cock on this boiler being 
found wide open, with the wrench on the cock. The body of 
the unfortunate man was found, after the accident, in the ash 
room, to which he had made his way through the clouds of 
escaping steam and water. Death was plainly due to the scald- 
ing, as he was fearfully burned fromm head to foot. 

We cannot positively state the cause of this explosion, but 
we are of the opinion that the tank was full of water and that 
the failure was brought about by the shock that would be pro- 
duced under these circumstances, as indicated in a nearlier 


paragraph of the present article. A float was provided to show 
the level of the water in the tank, and it was the practice in 
the plant to examine this float before blowing off, in order to 
make sure that the tank was empty. It appears likely either 
that the float did not work properly, or that the fireman forgot 
to examine it, so that he was not aware of the presence of water. 
We do not insist upon this particular explanation, however. 
Our main contention is, that blow-off tanks should be made 
strong enough to safely. withstand any pressure to which they 
may be subjected through the failure of either the plant of the 
workmen to operate correctly, and the accident here described 
shows the soundness of this view of the case very forcibly.— 
The Locomotive. 
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Killed while Starting Gas Engine. 

Louis W. Kirkland, employed at a confectionery factory in 
Pittsburg, Pa., had his skull crushed in the spokes of a fly- 
wheel on November 15th, and died almost instantly. Kirk- 
land, with several other employees, was trying to start a gas 
engine in the ice cream manufacturing department of the es- 
tablishment, and he took hold of the fly-wheel to throw it over. 
His head was between the spokes when the engine started 
suddenly, crushing his skull. 
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Appreciates Reading Matter. 
Epitor THE PRACTICAL ENGINEER: 

Some days ago I received your check in payment for a short 
article I had sent you. I wish to thank you and must say that 
I was surprised, as it was such an ordinary article and so short 
that I never thought of receiving any payment for it. 

THE PracTICAL ENGINEER is certainly a practical paper, 
and so long as you keep it so, its success will continue. Such 
articles as that on page 5 of the August issue, entitled “Some 
Principles of Heat”, are the most educating kind of reading 
matter and are well worth careful study, and there have been 
several other articles ranking close to it. 


Grand Rapids, Mich. A. R. ERNSBERGER. 
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Pleased with Answer to Pump Question. 
Epitor THE PRACTICAL ENGINEER: 

I was pleased with “The Way to Set Pump Valves”, on page 
23 of your October number. I have about twenty pumps from 
4” to 20”, and the valves are all set the way you explain and 
they run O. K. with never any trouble. 

It is the first time I ever saw a rule published that did not 
cover about 14 pages, and when one had finished reading same 
he would feel like saying: “Where am I at?” 

Newark, N. J. A. R. Tatcorr. 
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The power developed by a motor depends upon the product 
of the torque and the speed. A motor may be designed to run 
at a low speed and give powerful torque, or, a motor of ex- 
actly the same horse power might be built so as to give a small 
torque and run at a high speed. For some classes of work, 
low speed and powerful torque are required, while for other 
classes of work the opposite type of motor is found to be 
preferable. 
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The recent 66,000 volt trans-- 
mission between Rogers Dam 
and Grand Rapids and Muske- 
gon, Michigan, a distance totaling about 75 miles, recalls the 
progress made in long-distance transmission in this country 
since the time of the first transmission plants at Portland, 
Maine, and Housatonic, Massachusetts. Since the year 1894, 
when these two small plants were constructed, distances of 
transmissions and voltages on the lines have greatly increased, 
until now the record in both directions is 69,000 volts for pres- 
sure and 232 miles for distance. There are at the present time 
hundreds of plants operating at 20,000 volts and less, and about 
125 plants operating at voltages higher than 20,000, and while 
14 plants have been operating at pressures of about 60,000 
volts, no plant attempted to poke its nose above the 60,000- 
volt line until the above-mentioned Grand Rapids-Muskegon 
transmission plant began operation. This plant was originally 
designed for 66,000 volts, but has recently been operated at 
69,000 volts, and it has been in successful operation about six 
months. 

In high tension transmissions of this character, the line is 
one of the most important features, since the transmission is 
useless if the line breaks down; but with. the high voltage re- 
corded, there seems to have been no extra trouble experienced. 
The principal trouble with high tension lines of this character 
has been to obtain good insulators and to protect the line from 
lightning. The latter is of the utmost importance, for where a 
line passes over fifty or a hundred miles of open country, dip- 
ping into a valley and rising to considerable elevations, all sorts 
of weather conditions must be constantly encountered. Thun- 
der storms in summer are of frequent occurrence, and since the 
line will usually stretch across country, some part of the line 
may almost daily meet with some atmospheric disturbance. 

The lightning protection of a transmission line is not against 
the strokes of lightning, but against the induced currents in the 
line caused by adjacent lightning strokes. Variation of atmos- 
pheric potential is also a factor which must be considered, as 
it has been found that a few hundred feet change of elevation 
will produce a potential variation of several thousand volts. 

One of the most effective devices that has been used, and 
which. is also used on the 69,000-volt transmission, is the erec- 
tion of a continuous lightning rod along the entire line. For 
this purpose an iron wire is carried along on the poles and is 
grounded to them by burying a coil of copper wire in the 
ground. 

When this arrangement is not used reliance is placed alto- 
gether on lightning arresters, through which the line may be 
grounded, these being installed either at the ends of the line or 
at both ends and intermediate points. These devices are either 
of the non-arcing metal type or of a type where the air current 
produced by an incipient arc between the parts of the arrester 
blows out the arc before the machine current has an opportu- 
nity of following and producing destruction, no mechanically 
operated lightning arrester ever being used. 

These latter forms of lightning arresters, however, are only 
efficient for low voltages, and as the potential rises above 25,- 
000 volts, some other method must be used. The final form of 
protection from this force of the elements has not been defi- 
nitely decided, but the grounded wire arrangement seems to 
be as good as any of them; but it may be unsuccessful if volt- 
ages are forced still higher. 


Long Distance 
Power Transmission. 
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The question of insulators must also have to be met if volt- 
ages are to go still higher. For potentials up to 25,000 volts, 
where an insulator of seven inches diameter is sufficient, glass 
has been found to be sufficiently cheap and efficient, but for 
higher voltages porcelain is used. Insulators for high voltage 
lines must be very large, and in the highest voltage transmis- 
sion insulators 14 inches in diameter and 18 inches high are 
used. 

When the 100,000 volt transmission becomes a reality for 
long distances, it must have efficient insulators, satisfactory 
switches and dependable lightning arresters if continuity of 
service is to be maintained. 





The crucial period in an engi- 
New Chief neer’s life is when he is given 
Takes Charge. charge of a plant which is new 

i to him. The plant may be either 

new in design or construction, or it may be old but represent- 
ing novel principles of construction; but of whatever nature 
he will be sure to find conditions and practices with which he 
is not familiar. It is during the first few weeks of his occu- 
pancy of this important office that the severest test of his 
ability will be had, and it depends more or less upon how he 
fills his predecessor’s shoes during those first few weeks as 
to whether or not it will be his last few weeks at that plant. 

There are two important things that must be studied—ma- 
chinery and men. Perhaps the hardest of these to the thorough 
practical man is the thorough understanding of the employees 
under him. It is a hard matter to discharge a man who has 
been working at a plant for some years, and even though it 
appears that he is not performing his duties properly, it at once 
gives the suspicious assumption that he is exercising his au- 
thority unjustly, so that as a stranger it requires common sense 
and good judgment in handling men as well as the machinery. 
The principal index which will govern him in judging the 
men under him is the condition of the apparatus throughout 
the plant, the economy in the use of oil, fuel, waste and other 
supplies, the discipline and order which they show, and their 
past record and experience. These things, together with their 
“readiness to serve” factor, will determine the character of 
men with which he will have to deal. 

The principal requisite of understanding the machinery is 
personal investigation. Starting with the boilers, he should 
follow every steam pipe to its destination, noting all the con- 
ditions pertaining to lack of economy, safety and convenience. 
About the boilers themselves he should know the diameter, 
length and number of tubes, width and length of grate, con- 
dition of internal and external surfaces, condition of brick 
setting, blow-off cocks, water column piping, safety valves 
and steam gauges, having the latter tested if necessary. In all 
cases nothing should be taken for granted, but everything 
looked up to his own satisfaction. 

In the engine room all data pertaining to the engines should 
be obtained, and the condition of the interior of the cylinder 
and bearings noted. The exhaust lines should be carefully 
followed to the atmosphere or the condensers and the full par- 
ticulars of heaters, condensers, vacuum pumps, grease extrac- 
tors, back pressure valves and the like should be obtained. 
From the condensers and feed-water pumps the water-piping 
system should be studied, and special care should be exercised 


When the 


in noting the arrangement for emergencies and for fire pro- 
tection. The application of the exhaust steam should be care- 
fully studied, and if used for heating the system should be 
investigated. The generators and wiring should next have 
their share of attention, and the switchboard connections to 
generator and to distributing mains must be thoroughly under- 
stood. 

Having mastered all of these details the next step should be 
toward improving the economy of the plant. Starting at the 
boiler room, the method of firing should be arranged to suit 
the fuel and conditions, boilers should be cleaned if necessary, 
feed water should be carefully regulated, and when possible 
boiler tests for economy should be run. Leaks and radiation 
are two obvious losses which all engineers will remedy as soon 
as possible, from which the attention should be turned to the 
steam-using apparatus, such as the engines and pumps. The 
indicator is here indispensable in order to find out if the valves 
are set properly; and all bearings should be re-scraped and 
the cylinder re-bored if found necessary. Any belts which may 
be used should be adjusted to prevent flapping or slipping, and 
they should carry the load without being too tight. 

The economy of oil and supplies is one of the surest signs 
of the competency and efficiency of the man in charge of a 
plant, and the store-room where all supplies are kept should 
have the same careful attention paid to it as the other part of 
the plant. 

To be able to keep the records of the operation of the plant 
intelligently, blanks should be provided which should be filled 
out daily, showing the performance of various pieces of ma- 
chinery and giving all the information necessary in reference 
to coal consumption, oil consumption, character of load and 
machines in operation. Each chief engineer should design his 
own blanks, for every large plant contains a combination of 
apparatus peculiar to itself. 

These are only a very few things which a chief must be able 
to do. No reference has been made to the diplomacy which is 
required when he is called to the front by his employers or to 
the arguments he must employ when making requisitions for 
new machinery or material, or to the judgment he must dis- 
play when purchasing power plant apparatus and supplies. 

Uneasy lies the head that wears the crown is a trite saying, 
but it is especially true of a chief engineer in a new plant; 
and perhaps for the first few weeks the head that wears the 
chief’s cap does not have a chance to rest at all. 
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The speed of a motor increases or decreases when the 
brushes are shifted from their normal commutating point, be- 
cause the shifting of the brushes alters the counter electro- 
motive of the armature. If the brushes are in a position where 
the counter electro-motive force is a maximum and they are 
shifted either forward or backward, some of the armature coils 
will oppose the generation of the counter electro-motive force 
and thus reduce it. The speed will therefore increase until the 
counter electro-motive force again reaches its normal value. 
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To keep machinery from rusting, take an ounce of camphor 
and dissolve it in one pound of melted lard; take off the scum 
and mix the remainder with as much fine black lead as will 
give it an iron color. Clean the machinery to be treated and 
smear it with this mixture, and after a day or two rub clean 
with a soft cloth. 
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Cause of Cure for Mr. Arnold’s Pump Trouble. 
EpitokR THE PRAcTICAL ENGINEER: 

In the September issue, Mr. L. L. Arnold shows how he 
cured some pump troubles which are very interesting and he 
asks some of the readers to explain why those leather washers 
stopped the pump from short-stroking. If the condensing 
pump has the style of tappet arm that is shown in the illus- 
tration connected with his article, I will say that style gave 
me the same trouble some years ago, but as the cure I used 
was something different from his, I will try to explain why his 
washers had the effect they did on the valve motion. 

The Deane condensing pump has three valves. The auxil- 
iary valve which is connected to the valve rod which carries 
the tappets, admits steam to the piston valve that moved the 
main valve of said pump. Now, if the stuffing-box on the 
valve-stem is not kept full and with enough friction on it, the 
tappet-arm may rub on the rod and cause the auxiliary valve 
to shift the steam to the other side of the piston valve and 
reverse the pump when at half-stroke and would, as Mr. Ar- 
nold says, stop the pump, because the main valve would get 
in a position so that it could not give steam to the pump. If 
Mr. Arnold had taken those washers away from the tappets 
and had filled up or tightened his stuffing-box, he would have 
found that it would stop the pump from short-stroking. 

The only reason I can see for the washers having the effect 
they had is that his valve rod was worn where it ran in the 
stuffing-box, and when he put washers in front of the tappets, 
it drove the rod far enough so that the shoulders of the rod 
caught in the packing and had the effect of tightening or 
screwing up on the stuffing-box. 

I will say that the Deane pump is not the only condensing 
pump of the independent pattern that sometimes gives the 
same trouble, and I would like to hear some other engineers’ 
views on this pump trouble. 

Fall River, Mass. 
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Short Rules for Finding Saving Due to Heating Feed-Water. 
Epiror THE PRACTICAL ENGINEER: 

In the October number E. S. Hawkins answers some ques- 
tions put to O. F., when he applied for a hoisting engineer’s 
license. I hope O. F. understands the answers to question 
No. 6. To me it is clear as mud, but it may be because I am 
young in the business. I would like to know how he found 


that there would be 9.7 expansions from the data given in the 
problem. I always thought that to find the number of expan- 
sions, you would have to know the cut-off. I hope some one 
will explain this clearly. 


In reference to question No. 7, there is a rule I use for find- 
ing the amount of coal saved by raising the temperature of the 
feed, which is near enough for all practical purposes and which 
can be easily remembered. The rule follows: Divide the dif- . 
ference in temperature of the feed by 1100 and the result is 
the per cent. saved; multiply the result by the original coal 
consumption and the result will be the pounds of coal saved. 
For instance, taking question No. 7, in which 12000 pounds 
of coal are used when the feed is 45 degrees and it is required 
to find how much coal is saved when the feed is raised to 100 
degrees, according to my rule, 100 — 45 = 55 and divided by 
I100 gives 5 per cent. as the saving, or 12000 X .05 = 600 
pounds of coal saved. 


New Bedford, Mass. }. & 
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Rough Calculations for Finding the Number of Pounds of Steam 
Required by an Engine per Horse Power per Hour. 
Epitok THE PRACTICAL ENGINEER: 

The question was asked: “How many pounds of steam will 
a 1514” x 24” engine, running at 177 revolutions per minute, 
go pounds boiler pressure, and cutting off at */, stroke, exhaust 
per hour?” 

As the arithmetical and approximate: method of handling 
such problems may be of some interest to the readers of THE 
PRACTICAL ENGINEER, I offer the following solution: 

The only way that I know of whereby the exact quantity of 
exhaust steam could be found, is to make an actual test at the 
engine itself; for, given two engines of the same size, etc., but 
running under different conditions, the quantity of steam ex- 
hausted will be different in each, hence the necessity of a test 
of accuracy is desired. For ordinary, every-day purposes, 
arithmetical calculations, based on certain data, and possibly 
making assumptions as well, will serve. Such calculations will 
give a general idea, and when allowances are made are suffi- 
ciently close. 

In such problems as we are considering, especially when used 
for illustrative purposes, as at present, clearance, size of piston 
rod and losses due to condensation and radiation of heat are 
neglected, and thus complications are avoided. 

As the boiler pressure is stated as 90 pounds per square inch, 
the absolute pressure is 90 + 15 = 105 pounds. Strictly 
speaking, the figure should be 14.7 instead of 15. Roughly 
speaking, the pressure of the atmosphere is quoted as 15 pounds 
per square inch at sea level; the steam is cut off at */, stroke, 
which means 3 expansions (when clearance is ignored). The 
terminal pressure in the cylinder under 3 expansions and one 
initial pressure of -105 pounds absolute will be: 7/, of 105 
= 35 pounds absolute. In actual practice there would be the 
losses referred to, and so a terminal pressure of 35 pounds ab- 
solute would not be realized. How much less it would be 
would depend upon a number of conditions, and could not be 
exactly foretold. An indicator diagram from the engine would 
show just what the terminal pressure would be, but the dia- 
gram would not show how much condensation took place dur- 
ing a stroke. 

There will be a cylinder full of steam at 35 pounds absolute 
pressure exhausted at every stroke. By referring to a steam 
table (contained in most pocketbooks and frequently in cata- 
logues) we find that the weight of one cubic foot of steam at 
35 pounds absolute is .08576 pounds. 
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The engine runs at 177 revolutions per minute, or 177 X 2 
= 354 strokes per minute, and 304 X 60 = 21,240 strokes per 
hour. Next we find the volume of the cylinder. Diameter, 
15144”; area = 15.257 X .7854 = 182.65 square inches; the 
length is taken as 24”, so that 24 X 182.65 = 4383.6 cubic 
inches, or 4383.6 ~ 1728 = 2.5362 cubic feet volume. This 
is the number of cubic feet of steam exhausted per stroke, and 
2.5302 X 21240 = 53864.64 cubic feet of steam exhausted per 
hour. Multiplying this by the weight of 1 cubic foot at 35 
pounds absolute terminal pressure, we have: 53864.64 < .08576 
= 4619.43 + pounds per hour. 

Suppose the engine is developing 200 horse power, then by 
taking an even number, say, 4,620 pounds exhausted per hour, 
4,620 — 200 = 23 + pounds steam per horse power per hour. 

Make an allowance, say, of 25 per cent., and we will have 
approximately 30 pounds per horse power per hour, which is 
about what would be expected from the kind of engine in the 
problem. 


Scranton, Pa. Cuas. J. Mason. 
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Something About Gaskets. 
Epirork THE PRACTICAL ENGINEER: 

A short time ago I was sent out from the shop where I am 
employed to overhaul a small pumping engine, and one of the 
many interesting things that I was called upon to do was to 
take off and replace several of the cylinder heads and steam- 
chest covers. The pump that I overhauled was a triple-tandem, 
compound duplex condensing engine, having cylinders 10” x 








Fig. 1. 











16” x 28”, plunger 13” in diameter, with a common stroke of 
24”. The pump being of the inside packed type, the repair 
work consisted principally of replacing broken piston-rings and 
ring dowels, examining piston-lock nuts, replacing bent and 
scored valve rods, and furnishing new tappets for the valve 
gear. Of course, it has always been customary for me to look 


over the ground before I begin to tear down a pump or an 
engine, and ascertain if there is ample packing to make any 
necessary gaskets or fill any emptied stuffing boxes. In this 
case I found the cupboard well stocked with piston-rod and 
valve-stem packings, also an abundant supply of plunger pack- 
ing, but very little sheet packing of any kind. 
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Fig. 2. 
After a thorough search I managed to dig up a piece of */,,” 
sheet packing about 36” square, suitable for steam joints, and 
a piece of 14” three-ply sheet packing 36” wide by about 80” 
long, suitable for gaskets for the condensers and water pipes. 
As I measured the piece of 1/,,” sheet rubber and found it to 
be but 36” square, I asked the engineer if he wanted anything 
done to the reserve pump, and he said that its low-pressure 
cylinder head had to come off to repair the flange face of the 
jacket space. It needed a new copper plug or something of 
that sort. “You'll have to bring out more sheet rubber”, said 
the engineer; but according to the accompanying sketch in 
Fig. 1 is shown quite plainly how I managed to get out the 
several gaskets that were needed for the steam ends of the 
pumps. At B, Fig. 1, is shown the gasket cut for the outboard 
head of the low-pressure cylinder; at A is shown a gasket 
taken off the outside diameter of the gasket B, and at H is 
shown the dovetailed section used to join the two ends of the 
gaskets, A. The gasket, G, being cut at I, was made to fit 
the low-pressure head that was removed from the reserve 
pump, by applying the section shown at F. The section G* 
was cut in two at g, and it was necessary to cut out the por- 
tion between g and g’ at the dotted lines to get it to conform 
to the size of the gasket shown at C, which is the size of the 
intermediate cylinder head. The gasket shown at D was used 
for one of the high-pressure cylinder heads, and the one shown 
at E was reserved for a steam cylinder head of an air com- 
pressor in the plant. The gasket at E* came in very handy, 
when we removed the heads of the cendenser; this gasket 
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fitted a flanged connection on the exhaust line from one of 
the large pumps. The small gaskets shown at a, b, c, d, e, f 
and h are for several 114” flange unions that were leaking 
about the plant. 

After we had quite thoroughly completed the steam end re- 
pairs and replaced the heads, etc., I turned my attention to the 
water end. In removing the water-cylinder heads, both gaskets 
were so rotten that we concluded to put on new ones, so after 
studying out the problem I cut the water-end gaskets as shown 
in the accompanying sketch, Fig. 2, at A. At B and C are 
shown two 12” x 16” boiler manhole gaskets that were cut 
from the centre of each of the two water head gaskets. The 
gasket at D being for a special hand-hole plate in one of the 
condensers, and the gaskets shown at E E’ E? E* E* E® are for 
a smaller sized hand-hole plate flange of which there are sev- 
eral on each of the condensers. The four holes aa‘ a’ a’, 
shown in the four quarter sections of the blank of the manhole 
gasket at C, represent the bolt-holes where the gasket fits the 
bolts that retain the 12” x 16” manhole plates in the boiler. 

The number of gaskets that I succeeded in getting from the 
two pieces of sheet packing were quite a surprise to the engi- 
neer, as was also my method of retaining the gaskets on the 
steam cylinder without the use of a thread or sewing the joints 
together. I used a small bottle of liquid, bicycle-tire cement 
on one side of the gaskets, and a liberal supply of graphite and 
cylinder oil on the other side, and each and every gasket that 
I put on held nicely. 


Depew, N. Y. CW. am 
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What Does the Public Care About the Theoretical Knowledge 
of an Engineer? Safety is what They Want. 
Epitor THe PracricaAL ENGINEER: 

I have been greatly interested in the examination questions 
and the comments thereon, published from time to time in your 
valuable paper. Permit me to say a few words. I fully in- 
dorse the articles by A. K, V. and E. S. H., in the September 
issue. 

As I understand the license law for engineers, the primary 
object was to better protect the public by having more com- 
petent and intelligent men in charge of steam boilers and steam 
machinery ; to prevent, as far as possible, by better and more 
intelligent management, the occurrence of some, if not all, of 
these terrible boiler explosions. It looks to me, judging from 
the list of examination questions asked by some of the ex- 
aminers, that the main object has been lost sight of entirely 
and the examinations are merely a list for a man’s theoertical 
and technical knowledge. ; 

I believe the questions asked an applicant should deal di- 
rectly with the successful operation and management of such 
plant. Do not ask him to design new machinery for such 
plant; that is not his part of the program. If the examiners 
are the right men in the right place, they can soon get a good 
line on the ability of an applicant to handle such plant without 
going into details to test his technical knowledge. Of course, 
some men can tell more than they know in a short time, others 
cannot tell things, but can do them. If some of the questions 
submitted are only practical, when will you get the theoretical ? 
For instance, the problem of the 2000 horse power high-pres- 
sure compound-condensing engine, Mr. Rhoades says, gives 
the applicant a chance to show that he knows. I suppose the 








public safety would be better protected by having such a man 
in charge of all steam plants. 

What do the public know, or what do the public care; in 
fact, is it any of their business anyway whether an applicant 
can construct theoretical indicator diagrams, know all about 
logarithms, coefficients of expansion and friction, properties 
of saturated steam, ratio of volumes, best points of cut-off, 
best compression and steam consumption? If the applicant is 
so fortunate as to possess a knowledge of these subjects, so 
much the better for him, but it is of no interest to the public. 

If an applicant can satisfy the Board that he is a sober, care- 
ful and competent man, and understands the care and manage- 
ment of his boilers and pumps and appliances pertaining to a 
steam plant, I say he is entitled to a license. I think it is un- 
fair to turn a man down, prevent him from earning a liveli- 
hood in his chosen profession, simply because he could not 
answer a lot of questions that would make a college professor 
guess some. 

How many applicants do you suppose could draw the com- 
bined theoretical cards for a compound engine, give the points 
of cut-off, terminal pressures, internal and mean effective 
pressures, etc., and do it in the time allotted for such exami- 
nations? And yet that question was asked an applicant a short 
time ago. He did not answer it then. Possibly, many could 
do it if they could take the question home and, having a good 
library at their commands, retire to the privacy of their dens 
and figure it out. Suppose he could do all this, would he be 
of any more value to his employer than a man who could op- 
erate this plant successfully, economically, intelligently, get 
results from every pound of coal consumed and every gallon 
of water evaporated? 

The average operating engineer is not called upon to design 
his machinery, but to operate such as he has to the best of his 
ability. Being the proud possessor of a first-class license does 
not always fit a man to cope with all the troubles encountered 
in the boiler room. One instance in our town was a man hold- 
ing a first-class engineer’s license issued by the city of Detroit. 
This man could not make good in a 150-horse power plant. 
He could not keep his boilers hot, but succeeded finely in keep- 
ing everything else about the plant hot, even the manager. 
The man in charge of the plant for the last six years never 
saw a license and, perhaps, never will, yet he has operated the 
plant satisfactorily to the management for that time. We have 
no State License Law in Michigan, but hope to have some day. 

I believe in‘'a Board of Examiners composed of good, prac- 
tical men, no politicians, men of sound judgment, men that 
fully understand and know the requirements and qualifications 
necessary for good engineering, men who would not get a 
“swelled” head because they held an important position. 

Have a list of questions prepared along the lines that A. K. 
V. submits in his article in the September issue. I believe un- 
der such conditions a license law would prove invaluable both 
to the engineer and the public in general. I am in favor of a 
license law, a law that will protect the hard-working, studious 
engineer, the man that wants to and tries to better his condi- 
tion, educates himself to fill a better position, to command a 
better salary in his chosen calling. There is no reason why 
any person that can read cannot improve himself mentally. 
Be fairly well informed upon the questions of the hour per- 
taining to his business. Good books are cheap; he can have 
a good library for a comparatively small amount of money. 
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Papers and magazines are within the reach of all, yet how 
many men there are that have neither, and yet they wonder 
why the other fellow can get and hold a better job than they 
can. It has been wisely said—a person must either advance 
or retrograde in his calling, he cannot remain stationary. 

Theoretical knowledge and the theoretical man are useful ; 
we must have them. 

Practical knowledge and the practical man we must have 
also. Combine the two in the proper proportions and the com- 
bination is useful; otherwise, it is a failure. 

Quoting from E. S. H., would say with him: “Take advan- 
tage of every opportunity for advancement. Get all the theo- 
retical and technical knowledge we can, but do not use it or 
let it be used to put one less fortunate but equally capable 
brother out of business.” 

Milford, Mich. ws. 0s oh 





Leather Washers Prevented Valve Springing Ahead. 
Epitor THE PRACTICAL ENGINEER: 

In your September issue Mr. L. L. Arnold states that his 
pump worked with leather washers in front of the collars 
when shifting the collars themselves did not remedy the 
trouble, and he therefore calls it a seming freak. 

Now, my opinion is that the rocker arm and the collars, 
both being of hard metal, made the valve spring ahead of its 
proper position when the piston moved ahead, thus changing 
the position of the valve to the opposite stroke, or, in other 
words, reversing the pump before the end of the stroke, caus- 
ing it either to short-stroke or to stop. 

When the leather washers were put on the leather acted as 
a cushion for the arm to strike against, and thus remedied the 
trouble by preventing the valve from springing ahead. 

Rhinebeck, N. Y. Yr, &. A, 
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Trouble with Belts and the Remedy. 
EpitoR THE PRACTICAL ENGINEER: 
I once took charge of a plant that included in its equipment 
a good sized centrifugal pump. The driving belt of this pump 
was of double leather, 10 inches wide, and as the drive was a 
vertical one, the belt had to be kept very tight to make the 
pump deliver the goods. It was driven from a counter shaft 
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Fig. 1. Fig. 2. 


3 inches in diameter, that was in turn driven from the main 
line shaft by a 12-inch belt running on tight and loose pulleys. 

As this whole rig was at a distant point from both engine 
room and machine shop, it did not receive as much attention 
as might have been given it under other conditions and when 
I took the plant, the loose pulley could be heard for a block 


when the belt was shifted upon it. Whenever that particular 
department was at work, the pump had to run, so the loose 
pulley did not have much business most of the time. 








Fig. 3. 


Fig. 1 shows the plan of this drive as it was until one 
afternoon, when without any preliminary warning the shaft 
broke between the tight and loose pulleys at A. Then I 
changed it so as to avoid the loose pulley entirely, moving the 
pulleys further along on both shafts and using three hangers 
on the counter-shaft as at B, Fig. 2. This change kept the 
pump running all the time when the main engine ran, unless 
the belt was thrown off, which could be done in case of long 
stops in that department. 








Fig. 4. 


Then the tightener shown in Fig. 3 was built and from 
that time on, we had no more trouble with our centrifugal 
pump. The tightener frame had two rods running down to 


‘ the floor provided with hand nuts, D, D, shown in detail in 


Fig. 4. With a long thread on each rod, it was easy to adjust 
the tightener in any position required. The frame was of 
wood and was slotted for the rods. 


E. Greenwich, R. I. L. L. ARNOLD. 
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Illinois Examination Questions for Hoisting Engineers. 
Epitor THE PRACTICAL ENGINEER: 

The following questions were asked the candidates for cer- 
tificates as Hoisting Engineers, by the Illinois State Mining 
Board, in the recent. examination given at Springfield, IIl., on 
October 15th. The first three questions pertain to the laws 
of the State in reference to the duties of the hoisting engineer, 
in reference to persons going into the engine house, and in ref- 
erence to the care of engines and boilers. The other questions 
follow: 
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1. How would you prepare a boiler for cleaning? 

2. Should the friction brake and the brake wheel required 
for an engine at a sinking shaft be placed on the shaft of the 
engine or on the rope reel to hold the bucket secure at any 
point in the shaft? 

3. Give the signals prescribed by law. 

4. What thickness must the steel be in a cylinder boiler to 
stand the pressure of 100 lbs. per square inch. The-boiler is 
48 inches in diameter, allowing 1-6 for safety, tensile strength 
of steel 60,000 Ibs. per square inch? 

5. What is the indicated horse power? Give data. 

6. With water at a temperature of 40° F. would you use a 
feed pump or an injector? 

7. We wish you to put us in a boiler to give 120 horse 
power, the boiler to be 16 feet long and 6 feet diameter. If 
a cylinder boiler, say cylinder; if a flue boiler, say flue; if a 
tubular boiler, say tubular. Give number and size of tubes, 
number of feet of heating surface, gratebar surface, kind and 
size of safety valve. 

8. We are putting in a pair of compound engines. We are 
using a boiler pressure of 120 lbs.; our low-pressure cylinder 
is 48 ins. by 32 ins. What size cylinder would you have for 
your high pressure? 

g. Give the breaking strain of 11-16 plow steel wire rope; 
also safe working load. , 

10. We have a tank full of water in the morning when we 
commence work; we are using 1,300 horse power per hour; 
how long will it take to empty tank? The tank is 8 feet diam- 
eter and 12 feet deep. 

11. We have a circular tank full of water; the tank is 12 
feet diameter on top, 15 feet at the bottom and 15 feet deep. 
The water in the tank is 100° F., how much coal will it taxe 
to evaporate the water into steam? 

12. The belt wheel on a dynamo is 2 feet diameter and 
runs at a speed of 600 revolutions per minute. The belt wheel 
on the engine is 14.5 feet. What speed must the engine run? 

Breese, Ill. OFF. 
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Broken Bonnet Caused Sticky Valve. 
Epitork THE PRACTICAL ENGINEER: 
Referring to page 21 of the June issue, in regard to four 
good reasons for sticky valves, I wish to say that it is not 
always poor lubrication, defective dash-pots, drawing packing 
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Broken Bonnet on Corliss Engine 


Where Bonnet 
was broken 




















too tight on the valve stem or improperly adjusted air valves, 
which cause sticky valves. There are several other reasons, 
one of which happened in a power house where I am em- 
ployed. 

In the power house there are several engines of both the 


high- and low-speed cross-compound Corliss type. One even- 
ing, the dash-pot on the high-pressure side of a low-speed 
engine failed to drop for several revolutions, then seemed to 
work all right again and then again failed. Thinking it was 
caused by poor lubrication, I pumped oil in the valve chest, 
but it failed to remedy it. The engineer then took the plunger 
out of the dash-pot and upon examination nothing was found 
to be out of order. Upon examination of the releasing gear, 
the bonnet was found broken, as shown in illustration, which 
jambed between the other part of the bonnet and valve lever or 
“Jim-crank”, as it is sometimes called. After we repaired the 
break and had the engine going again, the valve closed O. K. 
Northampton, Va. jj &. 6. 
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Experience with Feed-Water Regulators. 
Epitor THE PRAcTICAL ENGINEER: 

There are three important points in the operation of steam 
boilers that make a steady feed and constant water level a de- 
sirable thing. 

First.—Relief from strains. When the water level changes 
frequently for any considerable amount, the weight of water 
changes, and has something of the effect of placing a lever on 
it and subjecting the metal to different strains and crystallizing 
the same. In a shell boiler six feet diameter and twenty feet 
long, a difference in level of four inches makes a difference in 
weight of about a ton. 

Second.—Economy and strains. The economy of a boiler 
will depend somewhat on its circulation. When the circulation 
is free, the economy of a boiler will be at its best, as the heat 
at that time is taken up the most rapidly. Should an extra 
amount of feed be turned on, the circulation will be checked 
and the economy decreased. There will also be strains set up, 
because of the difference in temperature. When the feed is 
constant and just the amount that is required, the circulation 
will take up the largest amount of heat without strains from 
unequal temperature or weight. 

Third.—Cleanliness. Take a shell boiler, for example. 
When the circulation is in good shape, the deposits are carried 
to the top of the water to the rear end and dropped near the 
blow-off. Should the feed be turned on strong, as in hand 
regulation, the circulation is checked and dirt is deposited over 
the entire length, and in most cases is turned on, which explains 
why a boiler which is fed just enough will be clean, while an- 
other under exactly the same conditions, except that the feed 
is irregular, will be in bad condition, so that an apparatus that 
would feed a boiler constantly, that had nothing about it to get 
out of order and nothing to stick, would be a valuable acquisi- 
tion. 

In 1864 the writer had some experimenting to do with a 
boiler feeder. This consisted of a globe, in the centre of which 
was a tube and long piston. This globe was supported on one 
end of a lever with a weight at the other. When the globe was 
full it was in communication with the boiler in such a manner 
that the steam was admitted to top of the water in the globe 
when the water in the boiler was below a predetermimned water 
line. When the globe was emptied it would rise, shutting off 
inlet to boiler and connect with tank above, fill and reutrn to 
feed the boiler. This kept a uniform water level, but the 
trouble was to keep the packing tight in the central tube and 
not have it stick. It was finally abandoned. 
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The next one I had experience with was in 1872. This was 
of the usual type; it regulated a feed valve in the feed pipe, 
and when the packing on stem got hard or was screwed a little 
tight, there was trouble, and this was abandoned. A year or 
two later another was tried, but this had a valve stem that re- 
quired packing, and was abandoned. 

In 1905 my attention was called to a feed water regulator 
that was free from the above objections, as all parts were en- 
closed and self-contained, and there was no occasion for pack- 
ing on any moving part. This was tried and gave no trouble, 
but was always doing its work properly when left alone. These 
regulators were put on water tube boilers that had super- 
heaters. 

Steam cannot be superheated until thoroughly dry, and heat 
must be absorbed in a superheater until the steam is dry before 
superheat will take place. These boilers were not driven very 
hard, so the superheat was not very great. The temperature 
of the steam was taken before the regulators were applied, and 
the log showed the result of hand regulation. It was noticed 
that the superheat was low, and investigation showed the water 
nearly at the top of the glass gauges. During the test a man 
was stationed to keep the water at the lower gauge, which 
would bring the water about four inches below the centre of 
the drum. 

After the regulator had been in use about nine months an- 
other trial was made with good results, although at this time 
the damper regulator stuck some and the firemen were not so 
good as in the former trial; but the feed regulators gave a 
good account of themselves and increased the superheat. 

In both cases an extra engine was cut in at about 6 o’clock 
and there should be a little more superheat, as the fires were 
hotter. This was shown with the feed-water regulators, but 
not with hand regulation. With the feed-water regulators the 
water was kept at centre line of drum. 

With a feed-water regulator that has nothing about it to 
stick, this apparatus becomes an important attachment to any 
steam boiler. 


Waterbury, Conn. W. E. CRANE. 
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The Massachusetts License Law Again. 
Epitor THE PRACTICAL ENGINEER: 

I have been watching the columns of your valuable paper to 
see if any of my fellow-workmen would have the courage to 
call attention to the gross injustice which will be done under 
the latest amendment to the Massachusetts State Engineers’ 
License Law, which will affect those engineers in Massachu- 
setts who got a second-class license under the simple and prac- 
tical examination that was in vogue some time ago, but who 
are now shut out from obtaining a first-class license by the 
technical examinations that are being handed out by the exami- 
ners. Here is the amendment: “A person holding a fireman’s 
or engineer’s license, who desires to have charge of, or to 
operate a particular steam plant or type of plant may, providing 
he hold an engineer’s or fireman’s license, if he files with his 
application a written request signed by the owner or user of 
said plant for such examination, be examined as to his compe- 
tence for such service and no other, and if found competent 
and trustworthy, shall be granted a license for such service and 
no other. No special license shall be granted to give any per- 
son charge of a plant of over 150 horse power.” Now, I be- 
lieve that this is one of the most selfish pieces of legislation 


that has passed the Massachusetts State Legislature; for, why 
in the name of common sense and justice is it not right to give 
the second-class men the right to have charge of an engine 
over 150 horse power, if it is right to give a fireman a license 
to have charge of an engine of 150 horse power? Also, the 
second-class license grants permission to the person licensed 
to have charge of any number of engines of 150 horse power 
and any number of boilers of any horse power. Surely, if he 
is intelligent enough and competent to do this, he ought to be 
allowed to have charge of and operate a condensing engine of 
about 1,000 horse power. It seems to me to be a wrong idea 
to say that a few men who have secured first-class licenses, but 
who are not able to fill all the positions that are open, are going 
to prevent other good practical men from filling them simply 
because they don’t come up to their ideas of what an engineer 
should be. I believe in education, but I don’t believe in seek- 
ing any undue advantage by it at the expense of any of my 
fellow-engineers, as a few of the educated ones seem to be 
doing. 

The first-class license men have nothing to fear if they are 
good practical men and able to operate a plant as well as to 
design one. True merit will always come out on top and re- 
quires no special legislation to keep it there. 

To show the gross injustice that may be done, I will just 
state one likely case. I know a young man who had charge of 
and operated a 500 horse power, cross compound engine for 
over four years. He left it to accept a better position under a 
chief engineer; now we will suppose that he wishes to go back 
again and that the position is open for him; he cannot do so, 
for the law forbids him, although he operated that engine to 
the satisfaction of his employers and left it in better condition 
than what it was when he took charge. I believe, also, from 
reading THe PracTICAL ENGINEER and my observation from 
other sources, that there are not 10 per cent. of the engineers 
in the State of Massachusetts who have obtained first-class 
licenses who could answer the six questions given by me in the 
May issue, and I also challenge R. D. and others who think 
that the questions are perfectly practical and proper, to answer 
them if they can, sending in the work to the editor as an evi- 
dence of good faith, that the answers were not merely copied 
from some book, as I believe M. H. H.’s were. I also think 
that there are other ways for finding out if a practical man can 
reason, not without asking him to use hyperbolic logarithms 
which he may not require to use again in a thousand years. 

If anyone wants a simple rule to figure the receiver gauge 
pressure of a compound engine, try this: Square the diameters 
of both cylinders, multiply the square of high-pressure cylin- 
der by the initial pressure, divide the product by plus the 
squares of both cylinders, then subtract the pressure in the 
condenser. The result will be the approximate receiver pres- 
sure, which will vary according to the load. 

I would just like to say, in closing, that I hope that with the 
advent of the chief inspector, we will have a just and honest 
administration of the law. 

Fall River, Mass. 1. 
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Turbine engines are still on trial. The Hamburg-American 
Company declines to adopt them yet, and President Ismay, of 
the International Mercantile Marine Company, says that his 
Company will soon build six steamers, some of which will be 
second to none in speed and elegance, but none of them will 
have turbine engines. 
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6% editor will be glad to receive from the readers of THE PRACTICAL EN- 














yy GINEER, such questions relating to engineering subjects, as may, from time 
to time, occur to them. All questions and answers should be addressed to 
the editor and accompanicd by the name and address of the writer, which will not 
be published, however, unless especially desired. It is the intention that questions t 
shall be answered by the readers, and even though the editor may, from time to time, 
publish answers and questions, he especially desires the readers in such cases to 
contribute any further information, in connection with the points raised, that they 
may consider of interest. Al! questions and answers received by the editor will be 


published, as far as practicable, but he reserves the right of editing or 
L rejecting any communication. 
Storage Battery. 


> OCS 5 
Epitor THE PRacticaL ENGINEER: 

Will you kindly give directions for constructing a storage 
battery of sufficient capacity to burn five or six 16 candle 
power lamps, 14 hours? I wish battery to occupy the smallest 
possible space consistent with efficient service. 

Detroit, Mich. B. CS. 

The construction of a storage battery is a more or less 
difficult operation as it involves a great many constructive de- 
tails which are usually the result of practical experience. The 
simplest form of storage battery can be made by taking two 
sheets of lead; these are laid flat one above the other with a 
non-conducting substance such as India rubber between them. 
The two plates with the intervening insulating strips are then 
rolled up into a spiral; the plates must not touch. They are 
then immersed in a 10 per cent. solution of sulphuric acid, 
one lead plate is then connected to one terminal of a direct- 
current circuit and the other plate to the other. It will be 
noticed that one plate will become red and the other plate will 
become spongy lead. After the battery has been charged for 
a certain length of time, it can be discharged and the voltage 
will be about 114 at the start but will quickly fall to 2 volts 
after it has been discharged a short time. Just how many 
lamps or what the capacity of such a cell would be depends 
upon the size uf the lead sheets used. In practice the leaden 
plates are made up in a form of grids so as to get more active 
material in the cell_—[Ed.] 
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Flow of Water into a Vacuum. 

Epitork THE PRACTICAL ENGINEER: 

Will you kindly answer these questions through your paper 
when convenient ? . 

1. At what velocity will water flow into a vacuum? 

2. At what velocity will water flow into a vacuum 10 feet 
higher than the water? 

3. What would be the velocity of 1,000 gallons of water 
passing through a 4-inch suction pipe in one minute? 

4. Is the atmospheric pressure sufficient to force 1,000 gal- 
lons of water through a 4-inch pipe in one minute? 

Media, Pa. A. S. 

1. The atmosphere, having a uniform pressure of 14.7 
pounds per square inch, is equivalent to a head of about 34 
feet when acting on a vacuum; so that the theoretical velocity 
of flow under this head would be 46.75 feet per second. 

2. If the water had to overcome a head of 10 feet when 


flowing into a vacuum, the theoretical velocity would be 39.3 
feet per second. 

3. Since there are 7.48 gallons in one cubic foot, 1,000 gal- 
lons is equivalent to 133.6 cubic feet, and to find the velocity 
of the water for one minute, this quantity must be divided by 
the area of the pipe in square feet. The area of a 4-inch pipe 
is 12.5664 square inches or .0871 square feet, so that the 
velocity is equal to 1,534 feet per minute, or 25.56 feet per 
second. 

4. The equivalent head corresponding to any velocity is ob- 
tained by dividing the square of the velocity by twice the force 
of gravity, or 64.4. In this case the square of the velocity is 
653.3, and dividing by 64.4 gives a corresponding head of 
10.15 feet. Therefore, the atmospheric pressure of 14.7 
pounds per square would be sufficient to force 1,000 gallons 
of water through a 4-inch pipe into a vacuum, provided, of 
course, that no other conditions enter into the problem.—[Eb. ] 





Horse Power of Engine. 
Eprror THE PRACTICAL ENGINEER: 

What is the horse power of a 22 x 48 non-condensing engine 
running 81 revolutions per minute, cutting off 14 stroke, 
boiler pressure 80 pounds? I have used the formula PLAN + 
33,000 and get 380 horse power but brother-engineers say 
I am wrong. 

New Haven, Conn. x. B. fj. 

The value of P in the horse power formula should be found 
from an indicator card, as it depends upon the initial pressure, 
cut-off, release, back pressure and compression of the steam in 
the cylinder; otherwise it can only be approximated. Assum- 
ing that the mean effective pressure is about 50 pounds and 
substituting the proper values in the horse power formula, 
50 X 4 X 380.13 X 162 + 33,000 = 373 horse power which 
closely corresponds to your result. Of course, if the mean 
effective pressure is different, the horse power will be different. 
—[Ed.] 
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Throw of Eccentric. Joy Valve Gear. 
Epiror THE PrRaAcTICAL ENGINEER: 

If the eccentric of an engine had a 4-inch throw and that 
opened the port wide open, what effect would it have on an 
engine to take it off and put on an eccentric with a 5-inch 
throw in its place? 

Does not the throw of the eccentric equal the travel of the 
valve? 

Explain the Joy valve gear. 

Drew, Maine. me ee Be 

The effect of increasing the throw of the eccentric would 
be to increase the travel of the valve. If the dimensions of the 
valve were not changed, and the valve chest permitted the 
increased valve travel, the effect of increasing the throw of 
the eccentric would be to admit steam earlier and cut it off 
later and the valve would have more overtravel. 

The distance between the centre of the eccentric sheave and 
the centre of the shaft is called the throw of the eccentric, 
so that the valve travel equals twice the throw of the ec- 
centric, just the same as the travel of the piston equals twice 
the throw of the crank. This is assuming, of course, that the 
valve rod gets its motion directly from the eccentric rod. 

The Joy valve gear is a radial type of reversing gear in 
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which the motion of the valve is taken from some point in a 
vibrating link, one end of which moves in a closed curve, 
while the other point moves in a straight line or open curve. 
The closed curve is usually a circle, an oval or an ellipse. 
The accompanying diagram shows the valve gear applied to a 
marine engine. It will be seen that the motion originates from 
a point A on the connecting rod which gives from its connec- 
tion to a secondary link B, a reduced motion to the lever which 
drives the valve stem G. The point D, therefore, describes 
an oval. The other end of the link E slides in a curved path 
JJ. The reversing effect is caused by changing the angle at 
which the curved slot is inclined. A variation in the point 
of cut-off is produced by the variation in the throw of the 
valve-stem, which is least when the curved slide is mid-way 
between its forward and backward position. The slide is often 
replaced by causing the point K to vibrate from its connection 


to a link. 
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The Joy Valve Gear 


The Joy valve gear is thus made up entirely of pin joints 
for the moving parts and gives equal lead, cut-off and port 
opening for all positions of the gear. The advantages of this 
class of gear are that it does away with one or both of the 
eccentrics which in fast running engines are sources of fric- 
tion and are liable to cause trouble by heating.—[Ed.] 
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Horse Power of Belt. Saving Due to Heating Feed Water. 
Strength of Beam. 
Epitor THE PRACTICAL ENGINEER: 
Will you kindly answer me the following questions, which 
are a block to my progress: 

1. I have a double leather belt, 28 inches wide, transmitting 
power from a fly-wheel 2714 feet in diameter, making 62 revo- 
lutions per minute. If the small pulley has a contact of 137 
degrees, what horse power will the belt transmit ? 





2. The feed water has a temperature of 56 degrees Fahr., 
and is changed to steam at 132 pound gauge. If an econo- 
mizer raises the temperature of the feed water to 223 degrees, 
what is the per cent. gain? 

3. What should be the diameter of a white pine beam, 14 
feet long, to sustain a load of 26,759 pounds? The beam is 
horizontal, supported at both ends with the load in the middle. 

Warrensburg, Mo. EAS 

1. Without going into the mathematics of the subject, the 
power which may be transmitted by a belt is determined by 
the difference between the tensions of the driving and follow- 
ing sides and the speed of the belt, the logarithm of the ratio 
of these tensions being proportional to the coefficient of fric- 
tion and to the arc of the pulley embraced by the belt. Since, 
however, the formulz for belt design are very variable, owing 
to many varying quantities that are involved, perhaps the best 
rough rule would be to calculate the horse power transmitted, 
if the belt had an arc of contact of 180 degrees and take 137- 
18oths of that amount. For instance, in the given problem, 
the double belt would transmit 272 horse power if the belt had 
an arc of contact of 180 degrees, so that with a 137 degree 
contact, the belt should transmit 207 horse power. 

2. In raising one pound of feed water from a temperature 
of 56 degrees to steam at 132 pounds gauge pressure, 1176 
heat units are required, but when the temperature of the feed 
is 223 degrees, only 999 heat units are required. This means 
a saving of 177 heat units or 15 per cent. of the heat required 
to raise the feed water from 56 degrees to steam at 132 pounds 
gauge. 

3. Considering 12,000 pounds to be the maximum strength 
of the fibres of white pine wood and allowing a factor of safety 
of 6, the formula for a circular beam fixed at both ends and 
load in the middle becomes 

d’ 
P = 780 — 
l 
in which P is the load in pounds, d, the diameter of the beam 
in inches and | the length of span in inches, from which the 
diameter can be calculated. In the given case the diameter of 
the beam should be 17.4 inches.—[Ed.] 
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Testing Oils. 
Epitork THE PRACTICAL ENGINEER: 

Will you kindly publish an easy way to test the cylinder 
and engine oil with some acid, so as to provve which is the 
better oil? The only way an engineer has is to try it and then 
argue on his opinion. Also how do you make a fire test on oils 
to see which is the best ? 

Bethlehem, Pa. G. O. B. 

The question of oils is a most peculiar one and any chemical 
test which might be made does not conclusively prove that the 
oil is best for certain conditions. There are so many condi- 
tions involved when running an oil on a bearing or in a cylin- 
der, that chemical tests only indicate what might be expected 
in practice, although sometimes the results are just the reverse 
of what might be expected. Perhaps the best way to find out 
if an oil is best under given conditions is to use it on an oil- 
testing machine, by means of which the oil can be tested under 
different conditions and different temperatures and the coeffi- 
cient of friction obtained for these different conditions. Of 
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course, the oil should be tested for its viscosity and flashing 
point, and only oils of certain flashing points and viscosity 
should be used for certain journals; but very often two oils 
will be the same viscosity and flashing point, and still act 
vastly different when used on the same journal. In making 
a flashing point test the oil is heated very slowly and the re- 
ceptacle which contains the oil should have a loose glass lid 
with a small opening. As the temperature rises, it should be 
tested continually to see if there is any vapor given off. This 
is indicated by a flash across the surface of the oil, and the 
lowest temperature at which the oil flashes is called the flash- 
ing point.—[Ep. ] 
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Pumps in Series. Hydraulic Ram. 
Epitok THE PRAcTICAL ENGINEER: 

I would like you to answer for me the following questions: 

1. Two pumps, double acting and same size, are placed on 
same level, the discharge of one going into suction of the 
other. Either of the pumps can pump to a pressure of 100 
pounds with suction water flowing through pumps. Can a 
greater pressure be obtained by this combination than with 
one pump alone? 

2. Describe the principle upon which a hydraulic ram works 
and give illustration. 

Wellsville, O. 

1. Yes. 

2. A hydraulic ram is a device for raising water for de- 
livery above the level of the source of supply. They are built 
in several different forms, one of which is shown in the accom- 
panying sketch. A is the supply pipe, B is the pulse valve, C is 
the air chamber and D is the delivery valve leading to the 
delivery pipe. Its action is as follows: Suppose the water in 
the ram to be at rest. When it is in this condition, the pulse 
valve B is open and the delivery valve D is closed. The water 
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Hydraulic Ram.—Section through Centre 


that passes through the delivery pipe, A, begins to flow with 
a velocity due to the height of the fall of water from the source 
of supply, through the pulse valve, B, which is open. The 
pressure of the moving water acts on the bottom of the valve 
and closes it. At the moment the water ceases to flow, the 
resultant momentum of the column of water in the delivery 


pipe causes the ramming stroke which opens the delivery valve, 
D, forcing the water to the required height. At the same time, 
the water enters the air chamber, C. The air is first com- 
pressed, then brings the column of water to a state of rest and 
in virtue of its elasticity, causes the water to flow back through 
A. The moment the backward motion begins, the delivery 
valve, D, closes and the pulse valve, B, opens again, allowing 
the water to flow in a forward direction and the operation is 
repeated. 

The efficiency of this machine is about 65 per cent.; that is, 
one-seventh of the amount of water supplied can be raised a 
distance of about 5 times as high as the supply head of the 
ram; or, one-fourteenth of the water supply can be raised and 
discharged about ten times as high.—[Ed.] 





Action of Soda on Feed Water. Equivalent Evaporation. 
Thermal Units per Horse Power Hour. 
Epitor THE PRACTICAL ENGINEER: 

1. Explain the action of soda on feed water impurities. 

2. What should be the diameter of the safety valve of a 
boiler with 10 square feet of grate area burning 100 pounds 
of coal per hour yielding 12,000 British thermal units per 
pound, water entering boiler at 100 degrees F., efficiency of 
boiler 70 per cent.? 

3. Why is it necessary to reduce the actual evaporation to 
an equivalent evaporation before comparison can be made? 

4. Show that the unit of horse power is equivalent to 33,327 
British thermal units per hour. 

Linwood, Neb. WwW. 2. ft. 

1. Soda, or carbonate of soda, is found to act well in pre- 
venting and removing incrustations consisting of both sulphate 
of lime and carbonate of lime. The action of the carbonate of 
soda on the sulphate of lime is to form sulphate of soda, which 
is very soluble, and carbonate of lime, which, when an excess 
of carbonic acid is not present, is precipitated without forming 
a hard incrustation. The reaction of the soda on the bi-car- 
bonate of lime contained in the feed water leads also to the 
precipitation of the lime salts, because the carbonic acid in 
excess is taken up by the soda salt and the carbonate of lime 
is rapidly precipitated. This carbonic acid which is taken up 
by the soda salt is then liberated by the heat, and the soda is 
in its original state ready to act again as before. The precipi- 
tate of carbonate of lime settles to the quietest parts of the 
boiler, and can be easily washed out. 

2. The opening of the safety valve should have a minimum 
diameter of 5.5 inches. 

3. It is necessary to reduce the actual cost of evaporation 
of any boiler to an equivalent evaporation, because boilers are 
operated under very varying conditions, and, consequently, no 
accurate measurement of the horse power can be obtained un- 
less this data is brought to a common basis. For instance, 2 
feed boiler whose feed water is 60 degrees and whose steam 
pressure is 100 pounds, will require a large number of heat 
units than a boiler whose feed water is 180 degrees and whose 
steam pressure is 60 pounds; that is, it will take more coal 
to raise one pound of feed water in the former case than in the 
latter. 

4. The number of heat units in a horse power hour ts 2,545, 
which is obtained by multiplying 33,000 by 60 and dividing 
by 778.—[Ep.] 
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Number of Incandescent Lamps per Horse Power. 
Epitok THE PRACTICAL ENGINEER: 

Please tell me how many incandescent lamps an engine of 
150 horse power will maintain when driving an ordinary dy- 
namo. 

Perth Amboy, N. J. G. F. W. 

The ordinary incandescent lamp requires about 3.5 watts 
per candle power, so that a 16-candle power lamp will require 
56 watts. Since there are 746 watts in one horse power, one 
horse power will supply 13 lamps of 16 candle power, so that 
150 horse power will supply about 1,950 lamps of 16 candle 
power each or twice that number of 8 candle power. As the 
efficiency of the lamp increases, the greater will be the number 
of lamps that can be supplied per horse power.—[Eb. ] 
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Death of Carleton W. Nason. 

The death of Carleton W. Nason, president of the Nason 
Manufacturing Company, which occurred recently, will bring 
feelings of deep regret to all who knew him. For more than 
thirty years he has been closely associated with engineering, 
and during his life he devoted most of his energy to the man- 
agement of a business which included the maaufacture of many 
engineering specialties. 

He was born in Woburn, Mass., in 1849, and after a thor- 
ough education he went into business and succeeded his father 
as vice-president of the Nason Manufacturing Company in 
1872. On the death of Mr. Henry R. Worthington, in 1884, 
he was elected president of the Company, which position ne 
held until his death. 








The Late Carleton W. Nason 


Mr. Nason invented the pneumatic lift which is now in such 
general use in all industrial establishments. He is also cred- 
ited with introducing a diaphragm or partition in the tubes of 
radiators and of drop tube boilers to facilitate circulation. He 
took an important part in the work that occupied the entire 
steam engineering trade of the country at one time and which 
is spoken of as the standardization of flanges, the outcome of 
which was the standard flange schedule which has been in 
general use for a number of years. The last few years, while 
continuing to manufacture largely, the Company has assumed 


a position of prominence in the sale of both steam and plumb- 
ing supplies. 

In all fields of endeavor Mr. Nason was accorded a high 
esteem for his strict integrity and for his constant aim to inject 
into business life high aims and purposes. That he was a 
genial companion is reflected in his connection with a number 
of engineering societies and social clubs. He was a member 
of the American Society of Mechanical Engineers, the Society 
of Mechanics and Tradesmen, the Atlantic and New York 
Yacht Clubs, the St. Andrews and a number of other golf and 
country clubs. 
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Metal Hose. 

With the advent of high-steam pressures there has come a 
demand for some kind of flexible metal hose which will safely 
carry these pressures and at the same time remain impervious 
to the heat and other destructive influences. Rubber hose has 





been used for these various purposes, but as it possesses vari- 
ous disadvantages, the use of some more durable and flexible 
conveyance for carrying steam has become imperative. 
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Flexible Metallic Hose 


The flexible metal hose shown in the accompanying illustra- 
tion is an important invention which furnishes for various 
purposes a practically indestructible substitute for rubber hose, 
capable of carrying steam at all pressures and widely used for 
oils, gas, compressed air and hydraulic purposes. The tubing 
is said to be positively unaffected by heat or cold, and will re- 
main flexible at all temperatures. It cannot kink or crush, and 
therefore is always capable of delivering its full capacity under 
various conditions of service. 

The flexible hose is now made in all sizes up to 10 inches 
in diameter, in either steel or copper, and is used for a multi- 
plicity of purposes. It is used on railroads for water-feed pipes 
from engine to tender, for heating cars, for conveying steam 
from station boilers, driving portable drills, for supply of com- 
pressed oil gas to cars, etc. In countries where the climate for- 
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bids the use of rubber hose, this form of tubing is used almost 
exclusively. 

When petroleum, oils or greasy liquids, which speedily at- 
tack rubber, are used, this tubing has been found to give good 
results, the flexibility being further improved by the lubricating 
action of the liquids passing through it. The fact that it is not 
inflammable has caused it to be used extensively by gas com- 
panies, and its strength from outside influences has caused it 
to be used by contractors and builders for temporary purposes. 

When blowing boilers it is necessary to have a form of flex- 
ible hose which will not char and which will not be disinte- 
grated by the heat. The flexible metallic hose is made in spe- 
cially fitted lengths for this purpose, in either one-half or three- 
quarter inches in diameter. 

For further information address the Pennsylvania Flexible 
Metallic Tubing Co., 1305 Arch Street, Philadelphia, who will 
send an interesting catalogue upon request. 
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Monarch Metallic Ring Packing. 

The particular features of the Monarch Metallic Ring Pack- 
ing are its flexible and self-lubricating qualities. As shown in 
Fig. 1, the metallic rings are provided with grooves filled with 
fibrous material for conducting the lubricant to the rod. The 





Fig. 1.—Construction of Monarch Metallic Rings 


metallic rings are triangular in section and are placed upon 
each other to form a rectangle, the exterior and interior grooves 
being filled with asbestos wick. The grooves formed between 
each pair of rings allow the oil not only to travel back and 
forth along the rod, but around the piston rod. The lateral 
passages conduct the oil to the wicking and hence to the rod. 

The assembled rings are shown in place in a stuffing-box 
in Fig. 2. A sufficient number of sections are used to fill the 
stuffing box, asbestos washers being used at the ends for back- 
ing. No amount of wear or tightening can prevent the flow 








Fig. 2.—Section of Monarch Packing 


of oil, so that it can be lubricated constantly and without varia- 
tion. This packing is designed to be used for packing piston 
rods for pumps, air compressors and engines, but it is espe- 
cially recommended for ammonia compressors, where it is de- 
sirable to avoid hot compressor rods, smell of ammonia and 


loss of oil. 
This packing is manufactured by the Unique Engineering 


Co., 5-7 Beekman Street, New York, who will send a set on 
thirty days’ trial to any responsible party sending in the diam- 
eter of the stuffing box, diameter of the rod and the depth of 
the stuffing box. 
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Eleventh Anniversary of Quaker City Association. 

The Eleventh Anniversary of Quaker City Association, No. 
1, N. A. S. E., was celebrated at Park Hall, Philadelphia, on 
November 15th. About 100 members and their friends were 
present, and the evening was spent in a very enjoyable man- 
ner. Refreshments were served early so that there was plenty 
of time for the “speech-fest” which came after. Among the 
speakers were James Gillespie, Chief of Elevator Inspection ; 
R. W. Larkins, J. C. McHugh, of Jenkins Bros.; Enoch 
Careless, Richard Pape, Frank Mellor and William Heinle. 
V. L. Rupp presided, and kept everything moving along at a 
lively rate. A number of engineers from other Associations 
were present, and each brought his felicitation and praised 
Quaker City on its remarkable growth during the past few 
years. 
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Germantown Council Celebrates. 

An open meeting of Germantown Council, A. O. S. E., was 
held on Wednesday evening, November 7th. During the ban- 
quet, which was elaborately served, W. H. Toplay spoke on 
Indicators, A. T. Wyker spoke on Pumps, giving a history 





~ of the development of the pump from its origin; other speak- 


ers being T. D. Just and L. L. Rice. Mr. H. G. Schlehner 
acted as chairman. 


) 
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Newark Engineers Welcome President Kelsey. 

The members of Newark, N. J., No. 3, N.A.S.E., tendered 
a reception to Nat'l Pres., T. N. Kelsey, and Nat’l Vice-Pres., 
J. F. Carney, on Saturday evening, November toth, at their 
meeting rooms on Market Street. The distinguished visitors 
received an enthusiastic welcome, and members of sister as- 
sociations helped to make the affair a great success. 

The principal speakers were: The Nat’l Pres., Nat’l Vice- 
Pres., State Deputy, C. T. Runyon; State Pres., W. J. Rey- 
nolds; W. H. Cronley, of Jersey City, No. 1; A. C. Lippen- 
cott, of Indicator fame; members of the Nat’l Supplymen’s 
Association, and many others. Fraternalism, Education, Co- 
operation, License Law, The Relation Between the Engineer 
and the Supplyman, and the Engineering Press were the main 
topics discussed. 

There was an abundance of fuel and water and smoke to 
keep the boys warmed up, and every one present enjoyed a 
good time. 





— 
Uv 


It is a fact worthy of note that the total increase in the pro- 
duction of coal in the United States in I905 over 1904 was 
larger than the production of France in 1904, or of any other 
foreign country except Great Britain, Germany and Austria 
Hungary, and was almost equal to the production of Austria 
Hungary. The total production of this country last year was 
nearly 50 per cent. larger than that of Great Britain, which 
until 1899 was the leading coal-producing country of the 
world, and was more than double that of Germany. Another 
interesting fact presented in the statistics of the production of 
coal in the United States is that in each decade the output has 
been practically doubled. 
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EDITED BY THE ADVERTISING MANAGER 


The Revere Rubber Co., of Boston, Mass., 
manufacturers of the Highest Grades of Belt, 
Hose, Packing, Blankets, Valves, Springs 
and Rubber Goods for mechanical use, have 
issued a catalogue which is a “beauty.” It is 
printed in colors and the different products 
are well illustrated. Among the well known 
specialties manufactured by the Revere Rub- 
ber Co., may be mentioned the Usudurian 
Sheet Packing, which is particularly adapted 
to packing steam chest covers and super- 
heated steam joints, Black Hawk Sheet Pack- 
ing which is adapted to all joints around a 
power plant, Giant Red Crescent Sheet Pack- 
ing for high pressure work, Black Cross Pack- 
ing for rough surfaces and Black Hawk High 
Pressure Piston Packing, Globe and Angle 
Valve Packing, and Tubing for Gaskets. 
These are only a few of the specialties de- 
scribed in their catalogue which will be sent 
free to any one mentioning Tur Practica, 
ENGINEER. 

Feed-water regulation is becoming so es- 
sential in all plants where economy is a 
factor, that there is no branch of the engineer- 
ing industry which has made such rapid 
strides during the past few years. By keep- 
ing the water level in a boiler at its most 
economical steaming point means the saving 
in the cost of fuel, the increased dryness of 
the steam generated and increased boiler 
capacity. 

The Burrows Feed-Water Regulator and 
Low Water Alarm guarantees a steady water 
level and never fails to work. It received the 
John Scott Legacy Premium and Medal from 
the Franklin Institute, a rare honor which 
was only granted after the committee had 
made a most careful investigation of the merit 
of the apparatus. 

A catalogue and free trial offer will be 
sent to any one interested. Address the Bur- 
rows Manufacturing Co., 73 Warren St., New 
York City. 





, 


Five thousand sets of Grates in use in 
New England alone, is the record which has 
been made by the New England Roller Grate 
Co., Whitney Building, Springfield, Mass. Be- 
sides the New England States, these Grates 
are used in New York, New Jersey, Penn- 
sylvania, Missouri, Ohio, Minnesota and 
Georgia. A list of a few of the patrons of 
the New England Roller Grate Co. has just 
been published. A copy of which will be sent 
to any one interested in the remarkable growth 
of this economical grate. 

Pittsburg Gauge & Supply Co., Pittsburg, 
Penna, have advised us that Mr. M. R. Porter 
has been appointed Sales Manager of their 
company. Mr. Porter has for many years 
occupied a similar position, having been an 
officer and director of the Ball-Knapp Hard- 
ware & Manufacturing Co., Louisville, Ky. In 
his new position, Mr. Porter will be pleased 


to welcome his old friends and receive any 
suggestions that will result in the better 
service between his company and its patrons. 
Wilkinson Manufacturing Co., of Bridge- 
port, Pa., have shipped a lot of Stokers to 
Taylor Brothers & Co., Leeds, Eng., which 
were installed by Julian Kennedy. Sahlen & 
Co., Consulting Engineers, report these 
Stokers as giving excellent satisfaction. An- 
other recent shipment of Wilkinson Stokers 
was sent to the Tajaner Eisen Werke, 
Actien Gesellschafts, Buda-Pest, Austria. 


Chas. Jacobs & Co., 51 Oliver St., Boston, 
Mass., have just issued a small catalogue of 
the Jacobs Patent Water Tube Feed Water 
Heater and the Lowden Grease, Oil and Grit 
Extractor and Automatic Seperator. The 
meritorious features of these pieces of ap- 
paratus are clearly explained in the catalogue 
which will be sent to any engineer desiring 
one. : 

The American Boiler Economy Co. have 
removed to larger quarters in the Mutual Life 
Building, Philadelphia. They were formally 
located at 420 Mutual Life Building, but 
owing to the rapid increase of the sales of 
the Copes Feed Water Regulator they have 
enlarged their facilities. Only words of praise 
have been heard from users of this apparatus, 
and it is being used by some of the largest 
corporations in this country. In one case it 
was investigated by the heads of five different 
departments who thoroughly investigated its 
merits and unanimously recommended its use 
to their company. 

For further information about the Copes 
Feed Water Regulator and Pump Governor, 
address the American Boiler Economy at their 
new quarters, 741-742 Mutual Life Building, 
Philadelphia. 

The Murray Iron Works, of Burlington, 
Iowa, whose advertisement appears on the 
front cover of this issue, have had wonderful 
success with their new Water Tube Boiler, 
and they are now prepared to equip complete 
power plants with their Boilers, Engines and 
other engine room accessories. Their cata- 
logue describing these pieces of apparatus 
should be had by every engineer. 

Mr. J. H. Pearson, 130 Center St, New 
York City, has secured the general sales 
agency for the United States for Vellumoid 
Sheet Packing. This remarkable product 
which looks like paper, is said to be exceed- 
ingly good for both hot and cold oils, acids, 
ammonia and for almost any service where 
other packings disintegrate quickly. Write 
for a sample of it to the above address. 


The Philadelphia Lubricator & Manufac- 
turing Co. will be located after December Ist 
at the Exhibition Department of the Bourse, 
Philadelphia. They were compelled to change 
their quarters from the Land Title Building 
on account of the rapid growth of their busi- 
ness, due to the increasing popularity of the 
Philadelphia Grease Cups and Cylinder Lubri- 
cators. In their new quarters they will have 
a daily and constant demonstration of a sys- 
tem of lubrication, which, for simplicity, 


cleanliness, economy, reliability and efficiency, 
deserves attention. 


_ it is not often that such a good chance 
is available of securing a high-grade sight-feed 
lubricator at a very low cost as is offered by 
William Arkley, 319 North St., Steubenville, 
Ohio. Mr. Arkley has purchased all the lubri- 
cators of the King Lubricator and Brass Sup- 
ply Co. and is able to offer them at a very 
low price. Each lubricator is fully guaranteed 
and will feed any kind of oil. The price and 
descriptive cut of the lubricator will be found 
on page 68. 


ENGINEERS—Send your address and we 
will send you a set of Corliss Valve Rod Pack- 
ing free of charge. Give diameter of Rod, 
Gland, and depth of box. Ideal Metallic Pack- 
ing has no equal. We have the documents to 
prove it. IDEAL METALLIC PACKING 
Co., Box 52, St. Paul, Minn. 








One setting only is required on the 


RUNNERLESS SLIDE RULE 
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to solve any of the following three proportions: 
a:b=c:d, a:b=c?:d, a?:b=c?:d. New Method 
of Operating explained in Booklet. F, F. Nickel, 
27 Winans St., East Orange, N. J. 


“POLARITY INDICATOR, 25 Cents 
Works on any voltage; satisfaction guaran- 
teed. Postpaid to any address on receipt of 
price (coin). J. H..Gravell, 1005 Drexel 
Bidg., Phila., Pa.” 








“WANTED—Engineers with a thorough 
knowledge of combustion, to sell Reagan 
Grates on commission, throughout the United 
States. REAGAN GRATE BAR CO., Phila- 
delphia, Pa. 





WANTED—Engineers, Firemen, Electri- 
cians and all steam users. Do you want to be 
“put wise”? Send for 52 page pamphlet con- 
taining Questions asked by the different Ex- 
amining Boards throughout the country. Sent 
FREE. GEO. A. ZELLER BOOK CO., 62 
So. 4th St. St. Louis, Mo. 





W te Salesmen traveling among engineers 
an to sell the France Metallic and 


Fibrous. Packings. Good inducements on ua- 
occupied territory, Address 
FRANCE PACKING Co., Tacony, Phila., Pa. 


ATENTS 


20 years experience. Inventors’ 

Guide Book Mailed FREE. 
O’MEARA & BROCK, Patent Attys., 918 
F. Street, Washington, D. C. 


Watson E. Coleman, Patent 
Attorney, Washington, D. C, 
Advice free, Terms low. Highest ref, 


PATENT ISEDORE S. PRENNER, E.E. 
Attorney-at-Law, Solicitor of 
Patents, Consulting Engineer, 


Procured Lav, Patent and Engineering 
ases. 


Room 1108 Betz Building, Philadelphia. 


PATENT. PROMPTLY SECURED. 


Highest references from prom- 
inent manufacturers. Write for Inventors’ Hand- 
Book, SHEPHERD & PARKER, 186 Deitz 


Building, Washington, D. C. 
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The Philadelphia branch of the New York 
Belting & Packing Co. Ltd., are giving a very 
unique souvenir to engineers who send in an 
order for their Ring or Sheet Packing. It is 
a full concave Razor, made and guaranteed 
by one of the best makers. If it does not prove 
Satisfactory it can be exchanged. For further 
particulars address New York Belting & 
Packing Co. Ltd., W. R. Wood, Packing 
Dept., 116-120 N. 8th St., Phila., Pa. 

Every engineer is interested in the latest 
and improved methods of getting scale out of 
boilers; therefore write to the Lagonda Mfg. 
Co., Springfield, Ohio, for a copy of their 
book entitled “Boiler Scale and its Removal” 
before the edition is exhausted. This book 
is sent free to any one requesting it. It con- 
tains valuable information and over thirty il- 
lustrations showing how the worst scale may 
be cheaply removed from any kind of boiler 
and the method for doing it. 

Mr. John H. Foote, New York manager for 
McLeod & Henry Co., reports that the sales 
of “Steel Mixture” for the past ten months 
of the current year have far exceeded the 
sales for any twelve months in the history 
of the company. 

The Pittsburg Feed Water Heater Co. re- 
port the following recent sales: Carnegie 
Steel Co., “Carrie” Furnaces, 4,000 H. P.; 
J. G. Johnston Lime Stone Co., New Castle, 
Pa., 300 H. P.; Wm. B. Moses & Co., Wash- 
ington, D. C., 200 H. P.; Frank M. Mann, 
Austen, W. Va., 200 H. P. They are getting 
out a new and handsome catalogue for 1907 
showing their new Open and Closed Type 
Heater and also the Horiozntal Type Heater. 
A copy will be sent to anyone mentioning 
THE PRACTICAL ENGINEER. 

The Keystone Lubricating Co., 20th and Al- 
legheny Ave., Philadelphia, have received the 
following letter from the William Cramp and 
Sons Ship and Engine Building Co., of Phila- 
delphia, signed by C, R. Spare, Chemists. 
Gentlemen: 

The sample of Keystone Grease No. 1 Den- 
sity submitted by you, has been subjected to a 
chemical examination as per custom with re- 
sults as follows: 


KEYSTONE GREASE NO. 1 DENSITY. 
Pree Patty Acids.......0....00s6 0.14 per cent. 
Bree mineral ACIGB...% <osincsscnekcanwcnn Nil 
PRITOMDIGS, ons as sunawadarbas enn ceeeeeer Nil 
me Ssrapnite,. Clay, C00. 00s.asicssccanee Nil 


The above sample of grease was found to 
be entirely free from all deleterious substances, 
such as would cause decomposition of the 
grease, or would have any detrimental effect 
upon metal surfaces. 

Every user of lubricating oils knows that 
the larger portion of the oil he buys, is not 
consumed by the machinery on which it is 
applied, but passes through the bearings, drips 
away and is lost, unless special means have 
been taken to gather the waste oil in drip 
pans or buckets placed under the bearing. 
If this waste oil is gathered and passed 
through filters, all dirt, grit and other im- 
purities, will be eliminated, and the waste 
oil can be used over again. 

An interesting catalogue which describes 





how this can be done, has just been issued 
by the Burt Manufacturing Co., of Akron, 
Ohio, the manufacturers of the Cross Oil 
Filter and the American Oil Filtering Sys- 
tem. This catalogue is very interesting and 
should be in every engine room. It also de- 
scribes Ventilators and Exhaust Heads for 
power plants. 

Mr. Randolph Brandt, of 70 Cortland St. 
New York City, is in receipt of the follow- 
ing letter under date of November 12th, 
1906, signed by Hugh Mooney, Chief Engineer 
of the James Evardts Brewerers’ Ice Plant, 
New York City: 

“Replying to your inquiry as to my ex- 
perience with the ‘Zena’ Packings, I have used 
these packings on Ammonia Compressors, Cor- 
liss Valves, Piston Rods, Ammonia Valves, 
Outside Packing Plunges, Throttle Valves 
and whenever Gland Packing can be used. In 
every place the packing has proved as good 
as any packing I have heretofore used, and 
in many places better than any. I congratulate 
you on putting on the market so good a pack- 
ing.” 

The Kerr Turbine Co., of Wellsville, N. Y., 
through their Philadelphia Agency, B. Rem- 
mers & Sons, 328 The Bourse, have secured 
the contract for the new power plant to be 
installed in the Bennett Building, Fulton and 
Ann Sts., New York City. 

The power plant to consist of Steam Tur- 
bine Generators of a combined capacity of 
200 Kw. will be made up of two—75 kilowatt 
Burke Generators, 125 volt direct current each, 
direct connected to a 24-inch 6-stage Kerr 
Turbine, and one 50 kilowatt 125 volt direct 
current Burke Generator, direct connected to 
an 18-inch 6-stage Kerr Turbine. 

The Kerr Turbine Co, maintain a permanent 
exhibit in operation in the Exhibition De- 
partment of the Philadelphia Bourse. 

The Joseph Dixon Crucible Co., Jersey 
City, N. J., publish a very interesting pamphlet 
on the subject of steam traps. It is an illus- 
trated description of the several varieties, 
with valuable suggestions by W. H. Wake- 
man, expert steam engineer and author of 
well-known books on steam engineering. 

Some steam users seem to think that a 
steam trap is only a luxury to be enjoyed by 
those who have expensive plants in opera- 
tion and wish to show many extra appliances 
which might be dispensed with, and not be 
missed. This is a great mistake, as a trap is 
valuable according to the cost of fuel that 





GRAPHO 


SOMETHING NEW 
A new preparation for enriching oils. 
Will suspend in oil. 
No more Hot Journals. 
Engineers who have tried same claim 
it to be the best yet. 

SEND FOR SAMPLE 

A trial will convince you 

AGENTS WANTED 
GRAPHO MFG. CO. 


Cor. Frank and Commercial Sts. 
ROCHESTER, N. Y. 











must be burned to make the steam. Certain 
it is that this pamphlet is well worth most 
careful reading, for it is instructive as well as 
interesting. 


A unique and handsome Flexible Metallic 
Pencil can be obtained absolutely free, by 
writing to the Pennsylvania Flexible Metallic 
Tubing Co. See their advertisement in this 
issue. 





EVERY LIVE ENGINEER 
SHOULD HAVE THESE 


BOOKS 


THE CORLISS ENGINE, by John T 
Henthorn, and “The Management of the 
Corliss Engine,” by C. D. Thurber, This 
is a practical hand-book for Engineers 
and their Assistants. 52 ee | at- 
tractively bound in cloth, Price, 1.00. 

i OF THE STEAM EN INE, by 
J. P. Lisk, M. EB, Just the book to give 
practical help to Firemen a and 
Young Engineers. Price, 50 cents 

‘AMMONIA REFRIGERATION, by I. I. 
Redwood, Every engineer employed in the 

management of Ice and Refrigeration Ma- 
chinery should have the information in 
this standard work. 150 pages, 15 illustra- 
oo and 24 pages of tables. 12mo. Cloth. 

rice, $1. 

DIAGRAM OF THE CORLISS ENGINE. 
Makes it easy to know more about the 
Corliss Engine. Longitudinal Section: of 
Engine Cylinder, showing Relative Posi- 
tions of the Piston, Steam Valves, Exhaust 
and Wrist Plates when cut-off. takes place 
at \4-stroke for each 15 degrees of the 
circle. Size, 13 inches by 19 inches. Price, 
25 cents, 


NEW LISTS NOW READY 


Spon & Chamberlain 


123 P. E. Liberty St., New York 














Stops The Leak Every Time 





The 
Smith 
Pipe 
Clamp 








W. CLIFFORD SMITH 


A complete set for every size of pipe in 
your plant will save many a dollar. 
Quickly applied while pressure is on the pipe 
WE GUARANTEE TO STOP THE 
LEAK. Steel or brass, all sizes, 3-inch 
to 20-inch. No trouble to send further 
information. 


138 N. SIXTH STREET 
PHILA., PA., U. S. A. 
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Beyond Dispute. 


A Recommendation of Unit Oil Filters 





It is one thing to write a 
recommendation, but the best 









proof of excellence is when the 
customer keeps buying more. 
After a series of most exacting 
tests, the Philadelphia Rapid 
Transit Co., which operates 
eight of the most modern power 
plants in the U. S., selected six 
“Units” over all the leading 
makes of filters on the market— 
a short while after they added 
four and recently they installed 
six—making a total of |sixteen 
“Units” in all. Just as this 
advertisement goes to press we 
have received an order for 4 
more, making 20 now installed. 
That’s proof isn’t it? 
You can’t get around a 








THREE ‘‘ UNITS;’’ CONNECTED AND OPERATED/AS ONE FILTER 















WASTE Ot ORIPPINGS FROM ENGINES: 


















recommendation of that caliber. 







Standard Exhaust Heads and the Burt Ventilators. 


Unit Filters can be operated with or without an oiling system and can be operated singly or with a —— so 
as the plant increases additional *‘ Units” may be added. 
In our new 64-page catalog just issued—the most handsome catalog ever put out by any oil filter « concern— 
you'll find all the particulars. If you are connected with power-plants or a manufacturing concern, you should 
certainly get acopy. It also contains a description of our Cross “ 


American ” and Warden Oil Filter, The Burt and 








ye NEED A CROSS OIL FILTER 


to remove that 
dirt, gritand water 
from the lubrica- 
ting oil. 
Requiring very 

little attention 
after starting and 
operating without 
expense — except 
a few cents a year 
for waste—it is 
possible to use the 
oil over and over 
again, because the 
Cross first strains 
the oil through 
waste then washes 
it in pure warm 
water. 

Cannot clog and 
has nothing to get 
out of order. 


































The Burt Mfg. Co. orm ni wens: 4 AKRON, Offi0, U. S. A. 


Also supplied by Engine Builders, Dealers and Power Contractors 






THE BURT EXHAUST HEAD 
SAVES MONEY 


because it prevents 




























expensive repairs by 






preventing _ rotting 






roofs, disfigurement 










of buildings. It pre- 
vents icy sidewalks 


and positively re- 





moves water and oil 









from exhaust steam 













lines. . Is noiseless 
















and is the strongest, 


most safe and most 







reliable head made. 
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Our Tools don’t cost 
money-they save it—pro- 
gressive people use them, 
because they are time 
savers. 


Write for descriptive circular of our many 
quick acting tools. 


TUDOR TUDOR MEG. CO. 


MAKERS OF 


“BAY STATE TOOLS” 


WORCESTER, MASS. 


FOR FOUR 
Subscriptions 


PTT ee] 























BY USING 


Wolff Dressing 


IT CLEANS THE BELT. Prevents friction 
Does not Gum up Belt or Pulleys. 
Preserves the Leather—or Rubber. 
Specially adapted to Loose Belts. 
ALWAYS READY. NO Heating. 
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Goes further arg Pe other. ne ~— f And all you have to do to get a six inch Starrett 
The SAVING in Power and Preservation o Combination Square just like the cut shown above 
the Belts exceeds its cost many times over. is to send us four subscriptions to The Practical 


It has been ADOPTED for this reason by Engineer at fifty cents each. This is one of the 
the largest concerns in the country. most convenient and useful tools ever devised for 
mechanics use. _It is a complete substitute for a 


a slants deities naaintai lanai whole set of try squares and can be put to a 
In ordering specify whether for Leather or Rubber Belts hundred different uses. 
THE NORBERT WOLFF CO. THE PRACTICAL ENGINEER 








472 Greenwich Street New York, U. &. A. 46 N. Twelfth St. Philadelphia, Pa. 
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Black Hawk Packings 


FOR SEVERE SERVICE 


BLACK HAWK 
WILL NOT 
SHEET PACKING 
HARDEN UNDER 
IS A HIGH GRADE 
STEAM HEAT 
RED SHEET, 
AND IS 
COATED ON BOTH 
NOT AFFECTED 
SIDES WITH 
BY AMMONIA. 
PLUMBAGO, WHICH 


PERMITS YOUR 


JOINTS BEING A TRIAL WILL 


BROKEN CONVINCE YOU. 


REPEATEDLY 
FURNISHED WITH 


IRON OR BRASS 
CUT OR MOULDED 
WIRE INSERTION 
GASKETS 
WHEN 
FURNISHED ON 
DESIRED 





SHORT NOTICE sy, GZ 
BLACK HAN. 
2 


om RE 


Try BLACK HAWK TUBULAR GASKETS 


FOR LONG LIFE THEY HAVE NO EQUAL 
FULL ILLUSTRATED PACKING CATALOGUE SENT FREE 


WRITE FOR OUR LARGE CALENDER FOR 1907 


REVERE RUBBER CO. 









FACTORIES HOME OFFICE 
Chelsea, Mass. BOSTON, MASS. 
BRANCHES: 


NEW YORK CHICAGO 
PHILADELPHIA MINNEAPOLIS 
PITTSBURG NEW ORLEANS 
SAN FRANCISCO PORTLAND, ORE. 
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Watch this Stoker. See it in action. See 
how intelligently and with what infinite care and 
economy it feeds coal. It almost seems to know 
that coal costs money. 

That Wllkinson motion—wonderfully simple 
and accurate—advances the coal across the in- 
clined grate as evenly as shot across an inclined 
plate. No coal escapes! Each lump is en- 
tirely consumed and ejected as ash. 

There is no smoke! 


Smoke represents unburned coal—lost up 
the chimney! 








Wilkinson Mfg. 
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As the Wilkinson consumes coal to a 
clean ash, no smoke is possible. 

Many large concerns—they that owe their 
successful growth to the use of modern labor 
saving and money saving devices—use the 
Wilkinson Stoker—and the list is growing every 
day. If you believe in fuel economy and realize 
the nuisance of smoke—and we believe you do— 
send us the number and size of your boilers; also 
the kind:of fuel you use and we will mail you 
interesting facts about the Wilkinson that you 
will be glad to know. 


BRIDGEPORT 


Montgomery Co., Pa. 
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paper. dress :— 


No. 221 South Front Street 





IT SHOULD BE IMPORTANT TO ENGINEERS AND STEAM USERS 
to know that the formulas of 


WARLEY’S BOILER CLEANSING COMPOUNDS 


are founded on sound chemical principles, and that only the purest grades of chemicals obtainable, regard- 
less of cost, are used in the preparation of these goods, which have now been on the market throughout the 
United States and Canada, and in many other foreign countries as well, for a great many years, and they 
are now well and favorably known to thousands of Engineers and Steam Users as Boiler Cleansing Compounds that positively remove incrustation or 
scale and prevent corrosion and pitting in steam boilers, without doing any injury to the boilers, or their fittings, or to any goods in course of man- 
ufacture while using the live steam from the boilers with these Compounds in use therein. 
These Compounds are varied to suit the individual needs of steam users, and the grade required can be determined when we are furnished with a 
small piece of scale from the boiler in which the Compound is to be used, a piece weighing about two ounces will be large enough for our purpose. 
Send for Blue Book ‘‘ Questions and Answers for Engineers, etc. ,’’ which we will mail to any Engineer, free, who is in charge of a steam 
boiler, and who will give us the name and address of firm by whom employed and send us a small piece of scale from his boiler, also mention this 


THOS. €. WARLEY & CO. 


We also carry a full line of High Grade LUBRICATING OILS and GREASES. 


PHILADELPHIA, PA. 


A trial order solicited. 
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The Continuous Service 


Foot Valve 





Outer Screen Drawn part 
way up on suction pipe 





Water can be taken continuously 
and without interruption from 
streams and ponds that are full of 
leaves, twigs, fish, sticks, paper 
and other refuse. 








NO 
STOPPAGE 
FOR 

| CLEANING 


| The outer screen gi 
is raised by ropes 
or c h a i ns fo r Outer Screen resting on 
cleaning. bottom plate 





When outer screen is lowered 
into position the knives at top and 
bottom scrape the outer surface 
of the inner screen and clean it. 


The suction pipe extends to with- 
in a few inches of the bottom 
plate of valve, thus permitting of 
successful operation in shallow 
water. 


WRITE FOR PRICES 
Th 


Newman Mfg. Co. 


26 Cortland St.. New York 
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AND 


CLAY RETORTS 











STRAIGHT. 
Superior 





Quality. 















LARGE KEY SMALL KEY 


SKEWSIDE 










SKEW END 


ARCH 














Every Engineer 


Every Employer 


desires to operate his plant with the utmost is anxious to keep the expense account just as 


practicable economy, 


In a power plant where the 


White Star 
Continuous Oiling System 


is in use, the saving of oil is astonishing from the start and 
and becomes fairly astounding as the weekly items pass into 
the monthly totals, and the monthly totals mount into 
yearly aggregates showing 


REDUCTIONS OF FULLY ONE-HALF 


The savings begin with the first minute the system is 
in operation. We have been collecting facts and figures on 
the subject which we will be pleased to send, together with 
booklet “ F ” which illustrates and describes our method of 
perfect and economical lubrication of engine bearings. 
Send for it. 


Pittsburgh Gage & Supply Co., ""ssmne™ 


low as possible. 
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Dixon’s Graphite 
Lightens YOUR Work 


It permits cutting down of oil 
supply, that’s one way. 

It makes piston packing wear 
longer, that’s another way. 

It renders cutting of bearing sur- 
faces absolutely impossible always 

Free Sample, 96-C, awaits 
your request. 


JOSEPH DIXON CRUCIBLE CO. 
JERSEY CITY, N. J. 








Use it once and no other lubricant will ever satisfy 
you Greatest lubricant ever discovered. Try it 
on the worst bearing you have, or in your cylinder. 
SAMPLE FREE 
Oo. & W. A. WORNER 
1529 Perter St. Philadelphia, Pa. 





HELPS THE 
ENGI NE 
DO ITS DUTY 


because it grips, not 
only when the load 
is steady, but when 
it's jumping from 
one extreme to the 
other 

Let us send you 
our booklet ‘‘ Ex- 
perience with 
Gandy’’ its worth 
reading. 

















BELTING COg 
BALTIMORE,MD. 








NO COST FOR REPAIRS 


In the’ Robt. Bines Building, Chicago, a 16-inch, 6-ply 
“Leviathan has been running for eleven years under the 
sidewalk, where it is impossibe to keep from water and 
drippings from the street. 

The 22-inch main driving belt in the same building has 
been running for twelve years. Neither of these belts has 
cost one cent for repairs since being placed upon the 


pulleys. 


MAIN BELTING COMPANY 
Sole Manufacturers 
1225-1235 Carpenter St. Phila. 
120 Pearl Street, BOSTON 
309 Broadway , NEW YORK 





55-57 Market Street, CHICAGO 
40 Pearl Street, BUFFALO 





Red Seal Boiler Compounds 


jhave been on the market over 13 years. 
Its sales are constantly increasing. Why? 
iscae its quality and effectiveness are 
understood by intelligent engineers. 
MANUPACTURED BY 


THE CHERRY CHEMICAL CO. 


No. 10 North 19th St., Philadelphia, Pa. 





RED SEAL 
BOILER 


y, COMPOUND 





OLIVER BRADEN, Manager Write for Circulars 








if not properly done, in any plant, will cause the engineer a great deallof trouble, and 
his employer unnecessary expense. Many years of practical experience and a force of 
competent assistants enables me to guarantee absolute satisfaction. 

WILLIAM MILLIGAN, Shop, 726 Sansom Street, Philadelphia, Pa. 
‘Phones: 2e!!-Wainut 1271 a JOBBING A SPECIALTY 
; " Keystone- 


McDANIEL 
Improved Steam Trap 


All the working parts are con- 
ynected to the bonnet and are re- 
f,movable with it, making it most; 

convenient to repair. mate 
u You never have to break a pipe 
~, joint they are all on the body. 

We know this Trap will please you. May we send you one for trial. 
Reducing Valves, ExhaustaPipe Heads, Ejectors. Relief Valves, Separators, otc. 


ESTABLISHED 1878 WATSON & McDANIEL CO. 
SEND FOR 1905 CATALOGUE 147 N. Seventh Street, Phila. Pa. 











REDUCING VALVES FOR ALL SERVICES 
GUARANTEED TO GIVE ENTIRE SATISFACTION 


MANUFACTURERS OF 


Steam Traps for all services, Damper Regulators, Back Pressure and Relief 
Valves, Grease Extractors, Steam Separators, Hot Water Temperature 
Controllers, Boiler Feeders, Tank Pump Controllers, Float Valves, Water 
Arches, Waste Heat Utilizers, Pump Regulators, Automatic Receivers 
and Pump Regulators, Watet Feeders, Combination Muffler Tanks, 
Grease Extractors, etc. 





Write for Catalogue. 
KIELEY &© MUELLER 
34 West 13th Street, NEW YORK CITY 
JAMES J. BROGAN, 810 Race Street, Philadelphia, Pa. 


























December, 1906. 


THE PRACTICAL ENGINEER. 


4! 








WRITE FOR 


THE 
** STERLING "’ 

EXHAUST HEAD 
for separating con- 
densation from Ex- 
haust Steam. 
Causes absolutely no 
back pressure. 
SENT ON TRIAL 
FREIGHT PRE- 
PAID. 
For sale by contrac- 
tors and supply 
houses. 









THE ‘‘STERLING'’ VEN’I- 
LATOR allows free egress of the 
air and is weather proof. The 
most durable, and efficient station- 
ary ventilator made. 


CATALOG “‘L” 


THE 
‘* STERLING”’ 
REVOLVING 

VENTILATOR 
is efficient, reliable 
and requires no 
power or attention, 
insures a high degree 
of ventilation. 


The Sterling Blower and Pipe Mfg. Co., "ABSRORO: MY ores 











5 Per Cent 


and more of your total steam is 
lost through leaking joints. 


AVOID IT AND USE 


GOETZE’S 


Elastic Gopper Gaskets 





SEDI, 
Frederick Goetze, 725 E. r41st st.. New York 


MANUFACTURED BY 








Old Reliable 


You may have used the 


SELDEN 


packings and at the solicitations 
of Salesmen tried other brands. 
Why not try the ‘Selden ’’ again? It is made either with 
Rubber core or Canvas Core and. will cost less, use less power 
and cannot scratch or cut a rod. A few rings mixed with any 
other brand of packing improves the latter. Drop a postal card 
to the manufacturer. 


RANDOLPH BRANDT,70 Cortlandt St.,New York 














water supply. 








t- a well ordered plant, and is just as important as fuel regulation. 
is fixed, and lived up to, so to speak, means a saving in fuel, in boiler and engine wear 
and in condensation, because a uniform steam space in the boiler means drier steam. 


THE BURROWS 
Feed-Water Regulator and 
Low Water Alarm 


guarantees you a steady water level. 
especially for batteries of boilers, one machine to each boiler directly controlling the 
The device is strongly, accurately and simply constructed, contains no 
stuffing box, no packing, no springs to get out of order and require repairs and all in- 
It is adaptable alike to high or low pressure boiler plants, and 
can be installed as easily as an ordinary water column. 


ternal parts are of brass. 


Feed-Water Regulation Is Essential 


A water line which 


It never fails to work. It was designed 


1f you are endeavoring to cut down your fuel bills, prevent wear on your equip- 
ment and increase the efficiency of your plant generally, you will find your end accom- 
plished when you install a “ Burrows.” 


Burrows Manufacturing Co. 
73 Warren Street 


Catalog and free trial offer on request. 


New York City 
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CRY FOR POWER ANSWERED 


For years before the invention of the “ Demon ”’ the engineer in charge of water tube 
boilers had to content himself with small inefficient cleaners weak in operation and con- 
struction. There was no real and positive force about them. Should the machine be 
urged forward a little it would provokingly come to a dead stop. The operator must tire- 
somely pull and jerk the cleaner backward and forward, exhausting patience and strength 


as well. 
The power of a turbine cleaner is small because the wheel is located crosswise of the 


tube and is therefore smaller than, and limited by the diameter of the tube. 

The power of the “ Demon” is great because its pistons are located lengthwise of the 
tube and the area that the water pressure acts on is not limited by the diameter but by the 
length of the tube. 

A LARGE PISTON AREA MEANS POWER. 

The result is that the “ Demon” is many times the most powerful water tube cleaner 
ever seen and is even guaranteed to clean perfectly tubes absolutely closed with scale. 


WHY NOT TAKE A “DEMON” ON FREE TRIAL OR DO YOU WISH OUR CATALOG F FIRST 2 


VE” tee, aaa os se ' ? 
The “DEMON” on the right of photo show- The “ Torpedo” scale remover for fire tube boilers has been on the market for 3 
ing over 40 times the pulling power of the years and hundreds are in use both here and abroad. 


Turbine on the left. Pump pressure 100 Ibs. re are : 
The © Torpedo” is recognized everywhere as the standard. Why? 


Because it is simple and durable—has but one working part. 
Because it is the only machine of its nature that vibrates instead of 


























pounding and hammering the tubes. The hammer idea is absolutely a Tue "Tonreoo” 
thing of the past. Sares fer recs ton caer Ne vacn 
Try a“ Torpedo ” and see for yourself. Also send for our new Sons ouroena. 
circular No. 30 “ How to tell a good fire tube cleaner.” Sraoee cara comand Wl 
‘ an | 
The General Specialty Co., aa 
75 CARROLL STREET, BUFFALO, N. Y. THE “TORPEDO” 








| MR. ENGINEER 


Behold 
A 


Gate Valve 





== 
Ee 


Monarch Valve and 


Manufacturing Compnay ay 


WARREN, MASS. PLUG (OR GATE) AND LOOSE NECK 













“THE MONARCH ” 
SCRE D BRONZE GATE VALVE ARRANGEMENT 











ed 











December, 1906. 


THE PRACTICAL ENGINEER. 





WRITE 
TO-DAY 


Don’t fail to get posted on 
our system of delivering 


SOFT FEED 
WATER 


Our proposition is simple 
and the operation is easy. 
Write us for new catalog. 


American Water Softener Co. 
1002 Mutual Life Building 
PHILADELPHIA, PA. 








Are you up-to-date 
on the latest improved 
methods of getting 


Scale out of Boilers? 


This BOOK contains valuable infor- 
mation and over thirty handsome illus- 
trations showing :— 

How the worst scale may be cheaply 
removed from any kind of boiler. 

How any person can apply any power 
to do the work. 

FREE, but may be 'worth Why the WEINLAND MECHANI- 
hundreds of $$$ to your CAL TUBE CLEANER is the only 
practical means of removing quantities 

of scale, and the only means of removing very hard, thick scale. 

Remember our guarantee that :—The Weinland Mechanical 
Cleaner will outlast twenty turbine cleaners, do more and 
better work, and still have a long useful life. 

We prescribe the Weinland Turbine Cleaner if you have only a few 
boilers and moderate scale, but no turbine, with its 134 h. p. can bore 
through the tubes like a Weinland Mechanical Cleaner with twenty 
times the cutting surface and driven by 5 to 25 h. p. 

We rent these machines with privilege of purchase Ask about our 
Cleaning Service. | Maybe we can keep your boilers clean by contract 
cheaper than you can do it yourself. Be sure to ask for Catalog and 
state the number and kind of your boilers. ! 

We also make Lagonda Cut-Off Valves, Damper Regulators, Tube 
Cutters and Reseating Machines. 


The Lagonda Mfg. Co. *" ono” 


Boiler Cleaning Experts. At it more than 20 years. 
New York Pittsburg Philadelphia Chicago San Francisco 


























IS MADE OF 


Rubber 


AND 


Asbestos 


and will outlast many 
times over, any of the Old 
Style Sheet Packings. It 
will stand higher pressure 
and higher temperatures 
and can be re-used many 
times as it does not become 
hard in use. Made with 
Metal Insertion for uneven 
and difficult flanges, and with a wire mesh for extreme 
pressures. 








HAVE YOU TRIED OUR 
STEAM OR 


Combination HYDRAULIC PACKING 


It is used by the most 
advanced engineers who 
recognize it as a packing 
made on acorrect principle 
and a decided improve- 
ment over the old fashioned 
kinds. It needs to be set 
up finger tight only as the 
rubber back (a _ feature 
found in no other sectional 
packing) will keep it tight 
and allow for the spring of 
the rod. Soft flax is next 
to the rod so there is no 
friction and no danger of 
scoring. 








Trade Mark Registered 


ISN'T THIS JUST WHAT YOU NEED? 


LOOK FOR THE NAME-— 5 BY 






The Genuine 
is marked thus 


This Scraper cleans both ways going and coming. The 
brush follows and takes out any fine particles that the 
scraper might leave, then the tubes are clean as when new. 
Hadn’t you better send for one now? 


A. W. CHESTERTON & CO. 
No. 64 INDIA STREET BOSTON. MASS. 


OR ADVANCE PACKING & SUPPLY CO. 
55 So. Canal Street, Chicago, IIl. 
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We Are Hunting Trouble! ‘printrss’ pole comouas $ CUHE 


Oleaqua is the best Compound made for Cleaning and Preserving Elevator Systems. Write for Cliroular 


High Grade Lubricating Oils and Greases O. F. ZURN CO. 


QUALITY is our first and last consideration 23 and 25 S. Fifth St. PHILA, PA. 


scans, * MSTA 
C aX § h SECOND - HAND ON HAND 
BELTING FOR SALE 
W. i SHACKLEY & SONS, (ESTABLISHED 1886) 49 High Street, Boston, Mass. 


CORRUGATED COPPER 
GASKETS 


SAVE STEAM and make ABSOLUTELY TIGHT JOINTS 
Best and Cheapest-—Samples Free. 


UNITED STATES MINERAL WOOL CO., 143 Liberty St., New York 
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oO. F. ZURN ' J. M. ZURN 






































METAL TO METAL THERE IS NO FRICTION. THAT IS THE SECRET OF THE SUCCESS CF THE 


GLADIATOR “'pacine 


Those ridges you see are soft metal and are placed against the rods to keep them bright’;and smooth. -Asa labor 
saver this packing is certainly a success. Let us send you our catalog-it.tells why. 


THE NEW JERSEY ASBESTOS CO., CAMDEN, N. J. 





























ESTABLISHED 1871 


J. & G. RICH 


General Machinists 


ENGINE BUILDERS 
AND DEALERS IN MACHINERY 


If you want the best get QGould’s 
Steam and Water 





eee PERT T ES Se Ree 


RING PACKING 
In ordering give EXACT diameter 
of stuffing box and piston rod or 
valve stem. 
See that our name and 
trademark is on every 














ackage. 
alae Especial Attention Given to Repairing and 
Gould Erecting Steam Engines, Pumps and other 
Packing Co Machinery, Shafting, Hangers, Pulleys, Etc. 
E. Cambridge, Mass. REGISTERED TRADEMARK| = 19) NORTH SIXTH STREET, PHILADELPHIA, PA. 
Albion Chipman, Treas. East Cambridge, Mass. TELEPHONE 








THE CELEBRATED Th i ly ONE 
~ ALBANY 















ie 
— EB. GREASE 
cotc ©) a N 
“ 1) \ 

GAUGE ke ¢ 09 % S \ and we are the only makers 

‘ FIN \" LUBRICATES EVERYTHING 
{ ‘| 'BZR 4 \\ Adapted to all kinds of machinery 

GLASSES i, Nee | 2 ( \|| Cost of using off 

TRADE MARK \ (5 eet ee VS }) Cost of using Albany Grease 
ENGINEERS KNOW and appreciate the good qualities of these celebrated \aa N 12) }] {Our special Offer. A sample case of Albany 
\ EN Grease with an Albany Grease Cup free 





of charge or expense for testing. 


Gauge Glasses of which we are the sole importers and distributors. 
The only information necessary to send 
is, pipe connection in bearing, depth of 


Machine Tools and Wood Working Machinery ‘k 
REG. ! a oil hole from top of cap to journal, and 


Engineers and Contractors Supplies, and Equipment us. Nw il hole f : 
SEND FOR SPECIFICATIONS AND PRICES PAT OF ‘SSS Fw ap asmeg gg gece agua on which 


aa 19 JOHN ST. THIS TRADE MARK ON EVERY PACKAGE. ADAM COOK’S SONS 
o A. Rog ers Co. NEW YORK ie ee hy: cpg and Mill Supply Dealers 313 West St., New York City 



































J} Sy 
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W. F. RUWELL 
Late with H. B. Underwood & Co. 


General Repairs to Corliss, 
Greene and other Steam 
Engines. 


CYLINDERS AND VALVE 
SEATS REBORED IN PLACE 


We make a special- 
ty of repairing Ice 
Machines and 
Pumps. All work 
guaranteed strictly 
first class. 
Office and Works. 
719-721 


Noble Street 
PHILADELPHIA, 
Tele, Connection 


We make a special- 
ty of Metallic Packe 
ing or Piston Rods. 

















Bridgman Bros. Co. 


MANUFACTURERS OF 


IRON AND BRASS VALVES, FITTINGS, ETC. 
FOR 


STEAM, GAS, WATER AND OIL 


Brass Castings 


A SPECIALTY 


Wrought Iron Pipe 


1422-24-26 Washington Ave., PHILADELPHIA 
AGENCIES:—RICHARDSON BOILERS—NATIONAL RADIATION 








; a 
i 

















JAMES GEMMELL Phones—Roy stone 43-88 a 


ates EAGLE IRON WORKS “so CYLINDERS OF ENGINES AND PUMPS 


Reilly & Fearon Co. REBORED IN PLACE 
Successors to Hoff & Fontaine M ACHINERY REPAIRS 


MANUFACTURERS OF 
*) 
} 


Engines, Boilers, Stacks and Tanks | |stacxs, 






General Machinists’ and Iron Founders TANKS W@W A oe 
1152-1164 NORTH THIRD STREET, PHILADELPHIA, PA. e ° 
Complete Power Plants Steam Fitting Cylinders Bored in Position General Engineering Co. 
General Repairs to Ice Machinery, Engines Boilers, Pumps Etc. Engineers, Boiler Makers, Blacksmiths 








J. GEMMELL, Supt. Phila., Pa. 764 Swanson St. 











To Owners, Managers and Superintendents 
of Steam and Electric Power Plants: 


Why not present one of Tulley’s Handbooks on Engineering 
to your Engineer or Electrician “‘ with the compliments of 
the season ?”’ 

The rewards which will come to you as a result will repay you 
many times over. You'll secure better service from your work- 
men, because of the knowledge this book imparts and your work- 
men will prize the book highly for the mine of information it 
contains. 

Mr. Tulley has made a study of Electric and Steam Engineering for over 30 years—has 
figured out the most economical methods of operating Electric and Steam Engineering Plants— 
has solved many knotty problems which confront Engineers. A practical book written by an 
Engineer for Engineers. Your money is not ours unless you are satisfied with the book. 
$3.50 is a modest price for such a book. Write us about it. 


HENRY C. TULLEY & CO.,, 
409 WAINWRIGHT BLD’G., a eee ee ae a 
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in a manner that gives the high- 
est economy, separates the Oil 


feed-water. 


Hoppes 
Feed-Water 
Heaters 


Bring the water and steam together 


from the exhaust and purifies the 


Made in steel plate for lime 
water and cast iron construction 


for acid waters to suit conditions. 
Write for our catalogs. 


the area of the pipe. 





Separators and Receivers made in 
all types and sizes. 





Hoppes Heater, with Induction Chamber 
Which often Saves the Cost of Heater in Pipe, Fittings, 
Valves and Space. Furnished on order only with either 
Cast Iron or Steel type of our heaters. 


Hoppes Steam Separators give dry steam without 
wire drawing, as the smallest passage is over three times 


Hoppes Oil Eliminators have never failed. Are guar- 


anteed to positively remove the oil from your exhaust so as to 
prevent it getting into your boilers. 


HOPPES MFG. CO. 


70 Larch Street, 


Write for our catalogs. 


The dreneataiee’ is Different in The Hoppes 


Hoppes 
Live Steam 
Feed-Water 

Purifiers 


Keep Boilers Clean without 
“dope.” They also act as reser- 
: voirs of energy to help over 
peak loads. Used all over the 
world and recommended by leading 
engineers as the most economic 
method of keeping boilers clean. 
Water analysis made free for 
prospective customers. 





Hoppes Cast Iron Exhaust Head 
that will not rust out. 


Springfield, O. 

















There’s no excuse for having trouble with 
your belt lacing if you'll get a 


JACKSON 
Belt 
Lacing 
Machine 


You can lace a 5-inch belt 
in less than three minutes 
and the lacing will cost 
you only one cent. 
Further — belts laced 
with coil wire can be 
connected or discon- 
nected, shortened or 


lengthened in a few 
seconds. 


Isn’t this worth 
Investigating ? 





Birdsboro Steel Foundry G Machine Co. 
BIRDSBORO, PA. 











Acknowledged 


Superiority Unequalled Reputation 


ALSO 


Recording Gages, 
Blow-off Valves, Whistles 


SEND FOR CATALOG 


The Ashton Valve Co. 


BOSTON NEW YORK CHICAGO 
LONDON, 63 Crutched Friars 





December, 1906. 











es 

















December, 1906. 


THE PRACTICAL ENGINEER. 


47 





Palmetto Twist 


for small rods and valve stems. 
In pound spools—comes read for use. 
“Every Strand a Perfect Twist,” 


How easy it is to unstrand PALMETTO TWIST 
to suit the size rod or valve stem to be packed can only 
be shown by a trial. 

Sample Spool sent FREE to any engineer giving 
us name and business address. 


Greene-T weed & Co. 
109 Duane St., New York 











ROGERS PUMPS 


It is with unusual pleasure we call atten- 
tion to the recent publication on pumping 


‘ DRAULICS,”’ is a complete and practical 
| handbook, treating on the construction, op- 
eration, care and management of pumping 
HYDRAULIC! PUMPS machinery: the principles of hydraulics be- 
site A ing also thoroughly explained. The work is 
varie HY f illustrated with cuts, diagrams and draw- 
ROGES "oan ings of work actually constructed and in 
operation; the rules and explanations of 
the examples shown are taken from every- 
day practice. No expense has been spared 
in the endeavor to make this a most help- 
ful instructor on the subject. useful to all 
pump attendants, engineers, machinists and 
superintendents. 


SUBJECTS TREATED : 


The Air Pump, Air and Vacuum Pumps. 
Air Compressors. The Air Lift Pump, The 
Steam Fire Engine, Miscellaneous Pumps, 
Mining Pumps, Marine Pumps, ‘‘Sugar- 
house’ Pumps, Circulating Pumps, Atmo- 
spheric Pumps, Ammonia or Acid Pumps. 
The Screw Pump, Aermotor Pumps, Rotary 
and Centrifugal Pumps, Turbine Pumps, 
Injectors and Ejectors. Pulsometer-Aqua- 
Thruster, Pump Speed Governors, Condens- 
ing Apparatus. Utilities and Attachments. 
Tools, Valves and Piping. Pipes, Joints and 
: Fittings, Useful Notes. Tables and Data, 

Upon receipt of one dollar, and Glossary of Pump and Hydraulic Terms, 
agreement to remit the same Elementary Hydraulics, Flow of Water 
amount each month for three Under Pressure. Water Pressure Machines, 
months, the set will be shipped Water Wheels. Turbine Water Wheels, Tur- 
to any part of the world.with all bine Pumps, Water Pressure Engines, Hy- 
transportation charges pre-paid drauliec Motors, Hydraulic Apparatus, Hy- 
Thi thed of host ol draulic Jack, Hydraulic Press, Hydraulic 

s method of purchasing may | Accymulator. Hydraulic Ram. Pumps as 
prove convenient and satisfactory | Ffydraulic Apparatus, Classification of 
as it allows the use of the books | Pumps, Hand Pumps, Power Pumps, Belt- 
while the payments are being | ed Pumps, The Electric Pump. The Steam 
made. Pump, The Duplex Pump. Underwriter Fire 


a Dollars Pump. Specifications of the National Board 
Price 4 Delivered. 





of Fire Underwriters Relating to Duplex 
Fire Pumps. 
Send for Pump Catalog, 

Mail To-day 

1 enclose $1.00 (one dollar) to apply as first payment on one set of ROGERS’ 
PUMPS AND HYDRAULICS, $4 which ship at once to the following address, 
all charges prepaid. I hereby agree to remit by mail at the rate of one dollar each 
month, the remaining three dollars. 
Signature aaa insiciiapmnacii 
Occupation 
Where Employed 
Residence 


THEO. AUDEL & COMPANY, 






































63 FIFTH AVE., N. Y. 








L.T.LeNaire § Co 
137 W 23ST. NY. 


Worth Looking Up 


The Foster “‘ Class W.” Regulator Valve for high 
pressure Regulation does not depend on weights or 
direct acting springs or levers. Its efficiency is based 


on a well protected elastic diaphragm, operating, accord- 
ing to the pressure in the supply pipe, a toggle lever 
mechanism, simple but delicate, positive and infallible 
which, by means of a spring controls the supply valve. 
A uniform lower pressure is insured, no matter 
how high or irregular the initial pressure may be. It is 
easily adjusted and remains invariable. 
This is only one of a series of pressure regulating 
valves made by us. 
FOSTER ‘‘ Class G." Pressure Regulator. FOSTER 
** Class T.’’ Regulating Valve. FOSTER Fan Engine 


Regulator. FOSTER Back Pressure Valve. FOSTER 
Combination Valve. 


Foster Engineering Company 
NEWARK, N. J. 










Cnet ant =e SELL == pa 
secre: OFCALL THE INDICATORS 


Yr 

ws wear ba hy ve exceeded the output of * 
aot eo some concerns. Our instrumtentd are specified by ‘y 
wits to. _, the largest Engine works. amas aol locomotive works; 
a by the most p in navy ser 






















THIS DIPLOMA \ soa 
Will Help Any Engineer « 


to get a better position and 
2 Every one knows that * 














‘ a open to visitors—a “Good 
: ”" In @ recent test 








by disinterested en- 

gmese a Lippincott indi- ; 
ator made 1,593,760 
strokes, 100 Ibs. steam, 











3 engineering, pIMDICATOR Pracrise: 


| ane oon, BY nA AND QIVE EACH 
b seer ton conan 
E MAKING MONEY, thancaToea sxowes coal NGiCROl, with Wheel tached] 2, i de ag ~— 
"yeRNe ae a } “Time's up", so if you want to know more 

re ‘mown, $9.00 /about these ae oe instruments, send 
SEND T0-0aT cy OUR FREE PROSPECTUS! for our free ca’ addressing as be 


Lippincott Steam Specialty & Supply Co. 
= NEWARK, NEW JERSEY 












IMPROVED 


Kellam Damper Regulators 
THE SIMPLEST AND CLOSEST DAMPER REGULATOR 


Manutactured by 


J. E. LONERGAN & CO. 
211 RACE ST., - PHILA, PA. 


Brass Founders and Finishers and Makers of Pop 
Safety Valves, Water Relief Valves, Oil Cups 
and Lubricators, Steam Pressure 

Regulators and other Safety 

Steam Appliances. 


Old Kellam Reguiators Repaired 
Correspondence Solicited 
Mention this paper if your inquiry ts 
prompted by the sight of this advertise 
ment. Catalogue D free on application. 
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MONDAY MORNINGS 


DAMP DAYS 
AND OTHER DAYS 


DECEMBER wef) 
SUN] MON] TUE | WED THU] FRI SAT WZ ye 

















| | LI M4 
2/314|5 [61718 Wh 2 
9 IONIZI314|15)s 


6718 '19/20,21/22 i! 


23:24 25% 26/27|28) 29 
30) 31. a 18 ae bee is a friend indeed to every man he/d 
AW\\_F responsible for the proper running of Be/ts. 
‘S =|" WRITE _US FOR FREE SAMPLE - THE TEST WILL CONVINCE YOU QUICKER THAN MUCH TAL 

RED LABEL FOR LEATHER GREEN LABEL FOR RUBBER OR CANVAS. 
No one hind isgood/or a// belts. 


STEPHENSON MFG.CO. ALBANY, N.Y. 




























































REGISTERED 
TRADE MARK 








Holmes | ‘@ 
Packing | | 


is now recognized as being 
superior to all others and is a 
common name among engineers 


First cost, only cost. 
Guaranteed 3 years. No WE MAKE A SPECIALTY OF ALL KINDS OF 


me atin, No rin Hydraulic Repair Works 


», The United States 
i’ Metallic Packing Co. 


i PHILADELPHIA AND CHICAGO 





PAT. NO. 436,177 
+4 # 500,609 











+4 44 6934, 106 oni Thirty Days Trial. ENGINE AND STEAM PUMP REPAIRS ; 

«++ 602,328 FRA Has 78,188 Send for Gatalogue H. Special attention to erection of engines, boilers, pumps, Hot-Air 

774,490 werd Pumping Engines, etc. Our work the best and charges moderate. 
WILKES-BARRE | -§ PHILADELPHIA HYDRAULIC WORKS 

Holmes Metallic Packing Co. ms. 1218 Cuthbert Street, PHILADELPHIA, PA. 








CUT DOWN YOUR PACKING BILLS: HOW? To 
é 99 4 2 
Use “Ambest’’ Metallic Packing An 
——_ he sic size of packing for abe ie size _ y 
and stuffing box. i ts— . ° 
Mt ui = ___ Engineer 
The Dover Coal Co., of Central City, Ky., could not find a 


packing that would hold their high duty mine pumps until 


** Ambest’’ came to the rescue—result, a ha engineer—no loss 
of time—and a satisfied customer. dian A TABOR 
_, The Royal Spring Ice Co., of Georgetown, Ky., were going CROSBY OR 
‘ throw out "’ their ammonia pumps—were constantly leaking— AMERICAN- 
had spent an enormous amount of money on worthless fabric pack- THOMPSON 


ings. Were induced to try ‘‘ Ambest’’—result, ‘‘ tickled to 
death *’; leakage stopped—will pack at once all of their engines 
and pumps with ‘* Ambest.'’ 

Make your engineer's life happier by stopping leakage of 
steam ; cutting down your packings bills in half, your fuel bills 
lessened, and a general air of contentment pervading your entire 


—————— FRANCE PACKING CO.. ine. 
—— =—2 ‘“Ambest”’ is put up in 1, 2, State Road, Tacony, Philadelphia 

5, 10, 25 and 50 pound cans MANUFACTURERS OF 

METALLIC, FIBROUS anp SHEET PACKINGS 


Also 500 other things including every article, tool or 
device an engineer may want. For Free premium list 
and full particulars regarding this remarkable offer, fill 
out and mail us the coupon below. 










Write us stating by whom employ- 
ed, number of engines and total 



























Ny et will send you a Tear OFF Here 
F ree Date, 1904, |" 
FRANCE PACKING CO., 
State Rd., Tacony, Philad’a. 
Will send name Gentlemen: 
. PACKING of our agent near- Kindly send me premium list and full particulars regarding the in- 
f . < «2 est to you upon dicators and other articles you are giving to engineers. 
! ' . 0, —. = e " . 
SE ne nee secu My name is 
My add is 
CANFIELD MANUFACTURING CO. Ltd. dibseneoo 
116 Lehigh Ave., Philadelphia, Pa. I am employed by 





Give Complete Address. 
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The Ashton 


Quality 





POP SAFETY VALVES 
RELIEF VALVES 
BLOW - OFF VALVES 


can be trusted at all 
times, being of a 
superior quality and 
guaranteed to give per- 
fect satisfaction. 





Send for catalog ‘‘ D’’ 


THE ASHTON VALVE CO. 
271 Franklin St. 





STEAM AND VACUUM 
GAGES 
RECORDING GAGES 


are absolutely accurate 

and reliable, having non- 

corrosive movements. 
BRANCH STORES 


110 Liberty St., New York 
142 N. 6th St., Phila., Pa. 
Frick Bldg. Pittsburg, Pa. 
160 Lake St , Chicago, Ill. 


Boston, Mass. 2 Pine St., Sa Francisco, Cal. 














No 
Wire Drawing 


int WITH THE 
DUNHAM 
STEAM TRAPS 


Our Proof — Thousands of 
satisfied customers. 





Send in your trial order today and be convinced. 


C. A. DUNHAM CoO. 
MARSHALLTOWN, IOWA 


Resident Manager, L. BANCROFT MELLOR 
No. 14 S. Fourth Street, Philadelphia, Pa. 








YOUR 
ROOF 
IS 
ROTTING 


YOU CAN 
PREVENT IT 








fed instar 3 & “ 
The Wright Cyclone” 
EXHAUST HEADS 


PERFECT IN THEORY AND CONSTRUCTION 
ABSOLUTELY NO BACK PRESSURE 


PREVENTS THE CONSTANT SPRAYING OF OIL, WATER AND IM- 
PURITIES ON YOUR ROOF AND WALLS. MUFFLES ALL SOUND. 


Results Guaranteed. Send for Illustrated Catalog. 


Wright Manufacturing Co. 


DETROIT, MICH. 72 WOODBRIDGE STREET 











Trap is worthy of its name. 


WHAT DO THE WORDS 


Steam Trap Mean? 


Does it mean that the steam and condensation should both be traped, or does it mean to dis- 
charge both the condensation and the steam? No! It means to discharge the condensation 
and trap the steam. That is just what the Lindstrom’s Corliss Valve Steam Trap does. It 
never wastes any steam and is sure to remove all the con- 
densation, no matter how much there is, as it is the great- 
est Emergency Trap on the market, and further-more it is 
impossible for any scale or other impurities to get between 
the Valve and the Seat, which is always tight and reliable. 

A trial of 30 days will convince you that Lindstrom’s 





MR. JOHN T, LINDSTROM, M. E. 


of your Corliss Valve type of trap installed by us. 


I remain respectfully 


SHEIP & VANDERGRIFT, 814, 836 N. Lawrence Street 
Philadelphia, Pa., Oct. 18, 1906 


Dear Sir :—Your letter of inquiry of recent date in regards to the efficiency 


Would state that the trap is giving entire satisfaction. I consider it the best 
trap on the market and will install them whenever a trap is required. 


FRANK K. DUKE, Chief Engineer 


MANUFACTURED BY 


John T. Lindstrom 


214-216 S. Third Street 
ALLENTOWN, PENNA, 











A Catalogue which also includes Corliss Engine Valve 
setting accompanied by diagrams and tables is sent free. 


PHILADELPHIA AGENTS 
American Boiler Economy Co. 
420 MUTUAL LIFE BLODG., PHILADELPHIA, PA. 
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“ The World’s Greatest 
Lubricant’’ 


FREE 


N Engineer’s Cap, a Large Can of KEYSTONE GREASE anda Heavy Brass Grease Cup. 
The value of KEYSTONE GREASE asa machinery lubricant is most = 


under severest tests, for never a first order for KEYSTONE GREASE was booked 
by us until it had been tried and proven, in fact we never ask an order without a trial and we 
make no conditions either, we say try it where you will, on engine or auxiliary—on shafting or 
machinery—and if there is a particular troublesome bearing try it there—it has won its way 
through merit alone, and by merit it will continue to win. 

One pound of KEYSTONE GREASE will lubricate better and last longer than three 
to four pounds of any other grease or four to six gallons of high grade oil. 

To any engineer who will send us his name and business address we will send FREE 
(express paid) an engineer’s cap, a heavy brass grease cup, and a large size sample can of 
KEYSTONE GREASE all we ask, is for him to tell us the H. P. of engine, R. P. M. of 
crank pin, On what bearing and width of bearing he will test KEYSTONE GREASE and to 


give us size of tap that we can send cup to fit. Remember no charge now or afterward. 


KEYSTONE LUBRICATING CO. 


Address Dept. F , Philadelphia, Pa. 


H. L. CARPENTER, N. E. Mgr. C. A. DENNISTON, Mgr. Western Branch 
30 Oliver Street, Boston, Mass. 1102 Tacoma Bldg., Chicago, IIls. 


THOMAS & BISHOP, R. D. JACKSON, JR., New York Agent, 
Finsbury Pavement, London, E. C. General British Agent 96 Warren Street, Phone 8439 Cortland 


C. A. STOKES, General Southern Agent, 224 So, Miro Street, New Orleans, La. 
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DEARBORN 
LABORATORIES 


Have introduced Chemistry in the scientific, correct and 
economical treatment of boiler waters. Gallon samples of the 
feed water are analyzed from time to time, and the treatment 
furnished constantly meets requirements in the prevention of 
scale, corrosion, foaming or such troubles as each particular 
water may produce. 

DEARBORN TREATMENT will positively keep your 
boilers clean and well preserved. 

DEARBORN TREATMENT is made on such lines 
that the quantity required to treat each thousand gallons of 
water is small, consequently its use is economical. 

You are further assured that a house of chemical standing 
will use no materials that in themselves would be injurious to 
your boiler plant. 

If you have not adopted Dearborn Water Treatment 
as thousands have done, send us gallon of water for analysis 
and proposition. 


DEARBORN DRUG AND CHEMICAL WORK 


WM. H. EOGAR, Founder ‘ 





LABORATORIES AND WORKS, CHICAGO 


NEW YORK 
299 Broadway 


: a CHICAGO 
Philadelphia Office :—The Bourse 226-234 Postal Telegraph Bidg: 
BRANCH OFFICES 

BALTIMORE, Cont. Trust Bidg. DETROIT, Majestic Building DENVER, Boston Block 

BIRMINGHAM, First National Bank Buliding ST. LOUIS, Security Building SALT LAKE CITY, Dooly Block 
CINCINNATI. Union Trust Building KANSAS CITY, New York Life Building SAN FRANCISCO, 115 Davis Street 
BUFFALO. Morgan Building ST. PAUL, 1237 Lincoln Avenue LOS ANGELES, 355 €. Second Street 
BOSTON, Oliver Building MILWAUKEE, WIS HONOLULU, 42 Queen Street 
PITTSBURG, House Building PEORIA. ILL HAVANA, Tacon 8 

INDIANAPOLIS, IND 
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the water in your 
SUDPOS boilers would fall 

belowthe gauges, 
what would you 
do? Would you take a chance or would 
you pull the fire? The first would be 
dangerous, the other expensive; yet 
you may have tochoose between them 
any day. Nearly every engineer has 








g Marc 


had to do so, some of them, many 
- Marc times. Usually he takes a chance and 
( Marcd usually he gets away with it. Hedoes 
warcl it to save the expense of a shut down. 
But what a chance it is. Think of the 
Ard MAR lives that have paid for “low water.” 
Or suppose your water gets too high 
MAR as it frequently does in some plants; 
Marc{] and, suppose your engine gets a slug 
= of water; it may be a cylinder head, a 
cQ MaR(q piston or a cross head, or all three and 
Marct the cost of a shut down. Why not 
prevent it? Protection is cheaper than 
repairs. An ounce of prevention is 

4 LITTLE RUBBER AND A LITTLE worth a pound of cure. 


FABRIC THROWN TOGETHER 
DON’T MAKE GOOD PACKING. 


REALLY GOOD PACKING 
requires, first _of all, the best materials obtainable—we use 
nothing but the choicest that money can buy. ak 


BRAINS 
to determine the correctness of the principle, are absolutely 
essential—our staff consists of practical men who know their 
business. 




















OUR WORKMEN 
have grown _up in the Packing business and are as skilled as 


lon ractice can make them. 
song practice Ag 


MARCO 


PACKINGS 
result from this combination and a more honest, more reliable 
product was never made. 


Our MARCO 
It bsiodiee is alinss tod 4 cil sole dhaee eee AMERICAN BOILER ECONOMY CO. 

















The Tip of MARCO DIAGONAL cannot peel and it 
has other new and good features. Don’t take our word for 741 Mutual Life Bldg. Philadelphia, Pa. 
it; write for samples and satisfy yourself. eae Successor to WILFONG & WILTBANK 


THE MECHANICAL RUBBER CO. AGENTS FOR NEW ENGLAND STATES, 
74 Lisbon St., Cleveland, O. The New England Roller Grate Co., Whitney Bidg., Springfield, Mass. 


REPRESENTATIVE FOR MARYLAND AND DISTRICT OF COLUMBIA 


John H. Walter, 1009 American Building 
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WILLIAMS SAFETY 
FEED - WATER 
fl REGULATOR 


is in use on over four million h. p. of boilers in 





the best plants in the world. It pays in increased 
efficiency, economy, and protection against boiler 
explosion and repairs. It insures a uniform water 
level in the boilers, prevents foaming with its cut- WILLIAMS STEAM OPERATED TRAP 
ting of valves and cylinders and improves the 


entire system. 


WILLIAMS STEAM TRAP 


has a discharge like a gun shot, there is absolutely no trap duty 
that it will not perform. You cannot realize the enormous capacity 
of this Trap until you have seen it in operation. 
Williams Pump Governor operates on 4 ounces variation. 
Simple, Reliable. Guaranteed for a year. 
WRITE FOR LARGE NEW CATALOG 


The Williams Gauge Co., P ittsburg, Pa. U.S. A. WILLILMS PUMP 


New York Office, 39 Cortland St. Philadelphia Office, 718 Girard Bldg. Boston Office, 610 Tremont Bldg. GOVERNOR 



























_ sag 















Don’t buy an Imperfect Steam Separtor at any price 


Imperfect separation is Dangerous and Expensive 






——BUY THE—— 


“Swartwout Vertical” 


(THE SEPARATOR WITHOUT FAULT) 





It separates’thoroughly by Centrifugal Force, the simplest and surest process known. No condensation— 
no shaking or vibration of pipes—no danger of throttle valve bursting, wrecking of engine, or loss of 
life—All SWARTWOUT SEPARATORS tested at 400 pounds pressure and guaranteed 


for 150 pounds working pressure. Write to-day for illustrated descriptive booklet in detail. Better be 


safe than sorry. 
THE OHIO BLOWER CO. 
, 43-47 Michigan Avenue CLEVELAND, OHIO 


—————— 
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_ Boston Renewed 


Climax ™> [6 
Lubricator | j 


WITH SIGHT-FEED—Patented 


RADICALLY differs 
from all others and 
LEADS all 


IT IS MOST POSITIVE because 
it has a slow suction and 
quick stroke 


IT IS MOST ACCESSIBLE 
because it has outside valves 
IT WILL LAST YEARS 
IT HAS A PERFECT SIGHT FEED 


CATALOGUE will tell you why 
itis better than any other 
Climax Lubricator Co. 
3 Appleton St., Boston, Mass. 
Philadelphia Representative 


L. BANCROFT MELLOR 
14 8. Fourth Street, Philadelphia 















*¢ FORCE-FEED is the only 
positive lubrication *’ 











| Incandescent 


Lamps 


give you satis- 
faction and saves 


you money. 


Why not order 
now ? Address 
direct from fac- 


tory. 


Boston Incandescent Lamp Co. 
DANVERS, MASS. 











The Detroit Lubricators 


Are Standard the world over. 
More than 850,000 of them are in use. 


Look for the GENUINE ORIGINAL 
PACKAGE. Catalogue on Application. 


Detroit Lubricator Co. 
DETROIT, MICH. 














The “PHILADELPHIA” GREASE CUP 


Automatic application of grease to the bearings without the use of spring compression. 


Nature supplies the Feeding Force in the Form of Compressed Air. 








The “Philadelphia” Cup satisfies the ENGINEER because it saves him time, atten- 
tion and labor; removes all worry about the condition of his journals, and enables a 
better showing of expense account. Every engineer should have our treatise entitled,— 
rs paca : aa tl , ‘ 

The Lubrication of Machinery Bearings. It is interesting and instructive. Shall we 


send you a copy? 


The Philadelphia Lubricator & Mfg. Co., Inc. 


“THE BOURSE’ (Exhibition Dep’t.) PHILADELPHIA, PA. 
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YOU CAN EASILY OPERATE 
THIS TYPEWRITER 
YOURSELF 


Don’t worry your Corre- 
spondent. 

Don’t write him anything 
by hand that akes him time 
to make out—that may leave 
him in doubt—that he can’t 
easily read. 

And don’t fil out ega. 
papers or card memos—or 
make out accounts in your own handwriting. 

It looks bad, reflects on your standing, makes people 
think you can’t afford a stenographer, and is sometimes 
ambiguous. 

You can write eut your letters—make out an abstract— 
fill in an insurance policy—enter your card memos—make 
out your accounts, or a hotel menu-or do any- kind of 
writing you need, on any kind, size or thickness of paper 
and space any way you wan on 


The» 
OLIVER 


Typewriter 
The Standard Visible Writer 


You can write any of these things yourself if you do not 
happen to have a stenographer. 

For you can easily learn with a little practice, to write 
just as rapidly and as perfectly, as an expert operator on 
the OLIVER. Because the OLIVER is the simplified 
typewriter. And you can see every word you write. 
About 8@ per cent. more durable than any other type- 
writer, because it has about 80 per cent. less wearing 
points than most other typewriters. 

Eighty per cent. easier to write with than these other 
complicated, intricate machines that require ‘“humoring”’ 
—technical knowledge—long practice and special skill to 
operate. ‘ 

Than machines which cannot be adjusted to any special 
space—with which it is impossible to write abstracts, 
insurance policies, or odd-size documents except you buy 

pensive special attach ts requiring experts to operate. 

You can adjust the OLIVER to any reasonable space— 
you can write on any reasonable size and thickness of 
paper, right out to the very edge, without the aid of any ex- 
pensive attachment or special skill, and your work will 
be neat appearing, legible and clear 

Forthe OLIVER is the typewriter for the doctor, the 

awyer, the insurance agent, the merchant, the hotel pro- 
prietor—or any man who does his own writing. 

Write us now for our booklet on the simplified features 
of the OLIVER. 


The OLIVER Typewriter Co. 
WALNUT AND TENTH STS. 
PHILADELPHIA, PA. 











STEEL MIXTURE 


BOILER DOOR ARCHES 
AND FIRE BOX BLOCKS 


PATENT BACK 
COMBUSTION 
CHAMBER AR 


TONGUED AND ya 
GROOVED 


BRANCH OFFICE :— 
JOHN H. FOOTE, Manager 
1402 BROADWAY—ROOM 1125—KNICKERBOCKER BUILDING—NEW YORK CITY 
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Walsh Metal Face Packing 





A—Fibrous Packing, B—Metal. 
C—open space to avoid butting when cover is worn off. 
D—Section of metal cut out at C. 


Adapted to all kinds of Steam and Water Packing. Will 
not cut Rods, will not wear rods to shoulder, will not harden 
under compression. More durable than fibrous packing. Less 
friction, as it is lubricant of itself. For packing engines, steam 
hammers, cranes, valves, expansion joints, pumps, elevators, 
accumulators, hot-water plunger pumps, etc. Cotton, Linen 
and Square Flax Packing in Stock. 


PACKING FOR ELEVATORS a Specialty 


WILL NOT BLOW OUT 








Walsh Packing Co. 


1118 and 1120 S. Seventh St., Philadelphia, Pa. 


Can be used from 10 to 40 times, 
The Cheapest Gasket Made. 


Walsh Combination Gaskets 





A—Soft Metal. BB—Rainbow Rubber. Composed of Soft Metal and Rainbow Rubber # 
shown in cut. Made different widths and thicknesses for man and hand hole Gaskes» 
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A Victor Reducing Wheel 








Time Tells the Tale 








For more than five and twenty years 
the hands of time have been assisting us 
to build up the reputation of our pack- 
ing. Once we staked our all on a 
single soft packing, which we named 
EUREKA. Wenow style it EUREKA 
GUM CORE. 

EUREKA GUM CORE has “made good”’ for 
over a quarter of a century. Now we stake our quarter- 
century reputation—our ability to make and deliver the 
goods—that each one of the seven kinds of EUREKA 
PACKINGS that we mention will stand the test of 
time and wear and tear just as stanchly as the first pack- 
ing that bore the nnme EUREKA. 

Ask your dealer for a sample of any or all of 
the seven kinds of EUREKA PACKINGS or send 


direct to us. 


EUREKA PACKING CO. 
Sales Department JAS. L. ROBERTSON, Pres. 

Our associates, Jas. L. Robertson & Sons, are still 
offering most liberal terms, cash or otherwise, for 
Robertson-Thompson Indicators, Willis Planimeters and 
Victor Reducing Wheels, and if you are in need or ex- 
pect to needa Hine Extractor, a Damper Regulator, 
an Exhaust Head, a Waste Oil Filter,a Feed Water 
Heater or a Shaking and Dumping Grate. 


WHY NOT LET US KNOW? 


Our Prices are Bound to Suit. 


Jas. L. Robertson G Sons, Inc. 
40 Warren Street New York 








SR 


The Willis Improved Planimeter 








SQUARE FLAK 
Line A 
PACKING 4 











Rebertson- Thompson Indicator 
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LORD’S 


HERE ARE TWO ILLUSTRATIONS OF OUR METHODS 


Samples of boiler scale were analyzed by us for the following concerns : 


16345 16823 
OCTOBER 19, 1905. NOVEMBER 20, 1905. 
SCALE. SCALE. 
H. A. Babcock Co., Watertown, N. Y.: Tompkins Electric Co., Rugby, N. D.: 
Organic and Volatile.............. 4.5 per cent. : ‘ 
. Organic and Volatile.............. 10.4 per cent. 
CE TOU kis cesaeaeles 89.7 per cent. ’ 
oa Cometaen Carbonate... 20. csc eies 24.0 per cent. 
ES ee eo Pre eee 4.5 per cent. ; A 
: : Cee SNS kee ei ce sedees 36.8 per cent. 
Iron Oxide and Alumina........... 1.3 per cent. . 
, CN Sts Vink e wks necked eeesens 21.3 per cent. 
SINE vices cb veseiwaenee a trace. Silica ial 
SN c(i giabavisass as ee ay ee eee Oe ee re 75 P 
PHYSICAL CHARACTERISTICS. 
Thickness, */,, in., 1.2 m.m. Thickness, °/,, in., 2.0 m.m. 
Hardness, very hard. Hardness, very hard. 


PHYSICAL CHARACTERISTICS. 





Structure, crystalline. Structure, crystalline and amorphous. 


Look these over. You will see how different they are. You can see thatthe 
chemicals that would work in one case would not do for the other. We wrote each 
party that we could make a special prescription of Lord’s water purifying chemical for 


that particular case. Each one sent us an order. If you want to know what results 
were obtained; read these letters: 


WatertTowN, N. Y., July 17, 1906. ; RuGBy, N. D., March 20, 1906. 
Geo. W. Lord Co., Philadelphia, Pa.: Geo. W. Lord Co., Philadelphia, Pa.: 

GENTLEMEN: We would state that we com- GenTLEMEN: In answer to yours of March 8th, 
menced using the compound you sent us on or about will say that the compound is O. K. The scale is 
April 15th last, and on the last examination of the nearly all off, and we are saving 25 per cent. in fuel. 
boilers (July 8th) found them almost entirely free Before we used the compound we had to run both 


from scale, and notice that the boilers steam better boilers; now we can run with one. 










than they have for some time. Yours truly, wi 
Yours truly, G. W. BrunpaGE, P i 

H. H. Bascocx Co. Engineer Tompkins Elec. Co. ag, | 

of Geo. W. 

* Lord Co. 


This shows you how we go about it. 

We ask you to send us a sample of scale with coupon. 

We will analyze it free of charge and send you Certificate of An- 
alysis, and our new book. You do not have to buy just because you send 
us this piece of scale; but, if you do, we will send you a poet pre- 


scription for your boiler made up from the analysis of the scale. y dog eemgpelinane 


- "Number of botlers in wse 
oo” Capacity of each boiler, 








- Freq -y of cleaning boilers. 


GEO. W. LORD COMP AN iT y a ” opening the apd hating 


o 


& source of water supply 


2238-50 N. 9th St., Philadelphia, Pa. Mon 


- Water evaporated per day 

of Name 

gr Street and Number 
eCity State 


ne : ® S Firm's Name : — 
we ea 4 f Prac. Eng. _ = —__—— 
EY > N . ’ 
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ANDERSON PATENT CUSHIONED NON-RETURN VALVE 


PROTECT YOUR BOILERS WITH AN. ABSOLUTE SAFETY STOP 

These Valves, when placed between the boiler and header, Equalize the 

pressure between the Different Units of a battery of boilers, as they remain 

Closed as long as the boiler pressure is Lower than that of the Header. 

When the boiler pressure Equals that of the head pressure, they Open and re- 

main in that position without Chattering or Hammering. They automatically 

cut off a boiler in case of accident to boiler, such as bursting of a tube, and also 

act as a Safety Stop to prevent steam being turned into a cold boiler, which also 

means a safeguard for men working inside. 

le Then why endanger your power plant by using the regular Angle, Globe 

or Gate Valves at the boilers, when you can get the Anderson Cushioned Non- 

! Return Valve, which is an Automatic Stop Valve, alsoa Hand Stop Valve, all 

in one. The sectional cut shows plainly the perfect Dash-pot arrangement for 

, cushioning these valves, which is so Essential in order to avoid the Chattering 

. and Hammering Existing in this class of Valves. The sectional cut also shows 

{ Le the inside Dash-pot attached to the valve spindle, whilst the outside Dash-pot is 

i@ Et _/ loose on the spindle, also FREE to move in the body.—in a word, a Corliss Dash- 

: ew te end fe the full rome of the body, thus a. a insuring the . 
eo sayy cushioning feature and the perfect alignment of the Valve. “The Valves With an 

XX EXTRA HEAVY absolute Guarantee,” Where is Their Equal? a 


The Golden ‘non-serrinc» Steam Gauge 
DOUBLE SEAMLESS BRASS AND STEEL 
DRAWN TUBES 


Did you ever see a Steam Gauge with Double Seamless. Brass and Steel 
Drawn Tubes? Here it is the most Accurate and Durable TUBES that 
have ever been designed for Gauge Service.—A Seamless BRASS TUBE 
within a Seamless STEEL TUBE, drawn and treated by a Secret Process, 
making them Non-Corrodible, non-setting, hence they are not effected by 
Vibration,Shock, or Crystilization that is so ruinous to Gauges. If you want 
the best and most reliable gauge made; no other gauge will fill your bill. 
Every tube is tested to 1000 pounds. 














The Golden “Clean Seat” Valve c=g=@ 
“BUILT FOR SERVIGE” 4) 3 
IT CLEANS ITS OWN “SEAT AND DISC” 


The bottom of disc is hollow, with solid cast eccentric lugs on 
the side. Slot or groove is cut between the lugs and entire outside 
diameter, so when the slot or groove comes flush with seat, steam, 
water, or air iets direct across the seat and disc. The heaviest, most 
economical and durable valve made. Also made for Hydraulic and 
compressed air service. 


THE GOLDEN “CLEAN SEAT” BLOW OFF 


is as simple and self-cleaning as the Globe and Angle valve. Body 
is iron fitted with renewable bronze seat and solid bronze valve or 
dise, with babbit or other flexible metal insertion that can be quickly 
refilled if found necessary. 


ANDERSON 


PATENT 


Float Valve 


“Simply has no Equal!” 


The Valve with an 
Absolute Guarentee 


Cushioned in opening 
and closing. Float swiv- 
els to any angle desired. 
For high and low pres- 
sure. Absolutely controls 
the water level in tanks 
or reservoirs. Instantly 
adjusted to operate quick 
or slow, as desired. “No 
waste of water!” The 
upper portion of body 
being lined with bronze, 
also the valve or piston 
being solid bronze, makes the valve inde- [i f * 
Structible. Firms that are using them say, - 
“their equal is not made.” 


GOLDEN-ANDERSON VALVE SPECIALTY CO. 


107 SIXTH STREET, PITTSBURG, PA. 


Protrecteo 
BY THE 


ENT 
pat NT TiTLe 





| Gelden “Clean 
Seat” Blow-Off 


\ They are designed for 
the highest boiler pres 
sures, and are regard- 


\\ 
Iw WG ed as the best blow- 


The Golden Patent High and Low 
Pressure Tilting Steam Trap 


For all pressures, up to and in- 
cluding 275 pounds. A revolu- 
tion in steam trap construction. 
One valve for all pressures and 
of enormous See eth? # No 
FLOATS —NO VALVES—NO 
BUCKETS inside of traps; all 
working parts outside—com- 
ensating roller bearing in 
ever; no shock or jar, hence 
no _ wrenches required; simply , 
tighten up trunnion nuts by 
hand is all that is necessary. 
We guarantee these Traps. 


The heaviest line of AUTO- 
MATIC VALVES and TRAPS 
ever presented to the trade. 





Golden “Clean Seat” Valve 
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GARLOCK proor 
SHEET PACKING 


‘T Bis is a fine, high-grade Sheet Packing for high press- 

ure steam. For pipe flanges that are affected by 
vibration it is the best packing made. It is unequalled for 
Gas, Naptha, Benzine, Tar or Syrup and positively Oil proof. 

It makes either rough or smooth joints equally well, 
and perfectly tight when first applied. We make many 
other kinds of Sheet Packing for various uses, but we do 
not make any thing as good, nor does any one else make 
any packing that is as good as this for the specific uses 
mentioned above. 


WRITE FOR OUR GENERAL CATALOG 





STYLE No. 153 


The GARLOCK PACKING CO. 


Main Office :— Palmyra, N. Y., U.S.A. 


FACTORIES STORES 
Palmyra, N.Y. Denver, Colo. San Francisco, Cal. Philadelphia St.Louis New York Atlanta, Ga. 
Cleveland Denver Chicago Palmyra,N.Y. Pittsburg 

Atlanta, Ga. Hamburg, Germany New Orleans [219 1513. 55.uJSan Francisco Boston Hamburg, Germany New Orleans 

























Century 
White Sheet Packing 


FIRST MADE TO MAKE A REPUTATION AS THE BEST, AND 
NOW MADE TO MAKE THAT REPUTATION GOOD. 


A tremendously strong compound of asbestos fibre and pure rubber 
without antimony or coloring matter. 
Will not blow out under the highest pressure, nor vuleanize to the flange. 


Never corrodes or rots, as do packings containing tar, asphaltum, or pitch ; nor 
does it become brittle, as do red and black packings. 


It is not adhesive under any conditions, and joints can be made or broken 
instantly. 
It can be kept in stock for years without impairment of its strength or “ life ’’. 
NO JOINT IS PERFECT WITHOUT CENTURY PACKING 


MANUFACTURED ONLY BY 


Pennsylvania Rubber Company 
JEANNETTE, PA. ASK YOUR SUPPLY HOUSE 
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There Are Reasons For It. 


The Patterson-Berryman Feed 
Water Heater and Purifier 


The Patterson 


are sold on trial with the distinct understanding that they may be re- 
turned to us at our expense should either prove unsatisfactory. Because 


They are manufactured of the best 
material and workmanship.. 
Their efficiency and durability is 


They are simple in construction 
reducing repairs to the minimum. 


If you are interested we would like to explain 
whys and wherefores. 


FrankL.Patterson & Co. 
24 Cortlandt Street, 
NEW YORK 





AND 


Belt Pump 

















Berryman 
Feed Water Heaters and 
Purifiers 
WATER TUBE AND STEAM TUBE 


Cast Iron or Steel Shells. ‘* U’* Shaped Seamless 
Drawn Brass Tubes, 


We Build Heaters for every Purpose and Condition 
THE KELLEY PATENT 


Improved Berryman Water Tube, Feed Water 
Heater and Purifier 


» BENJ.F. KELLEY & SON, Makers 
120 Liberty Street, NEW YORK 














JOHNSON’S 
HANDY MANUAL 


contains hundreds of valuable hints and short cuts to lighten 
the labor of the Engineer in connection with steam piping 
and fitting. Tells how to ascertain the length of pipe 
required in 45 deg. angles; how to take measurements of 
of pipes and fittings; how to determine exposure and pro- 
portion radiation; the proper method of taking off con- 
nections in steam and hot water piping, etc. Price $1.00 


MONEY BACK IF UNSATISFACTORY 


DOMESTIC ENGINEERING, 
58-64 N. Jefferson Street, CHICAGO 








The straight tube heater has many advantages 
over the bent tube and not the least of these 
is the ease with which the tubes can be re- 
moved and replaced. 


The Jacobs 
Patent 
Feedwater 
Heater and 
Purifier 


has been in use so long and is so 
well know that its usefulness is 
not questioned, but we would 
like to send you our catalog just 
the same. We can save you 
money and want the chance 
to do so. 


Chas. Jacobs & Co. 


49 Oliver St. 
BOSTON, MASS. 
AGENTS 
Emil A. Briner 


639 Bourse? Building 
Philadelphia, Pa. 


R. B. Murray 
Farmers Bank Building 
Room 511, Pittsburg, Pa. 
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Feed Water 
Heater 
and Purifier 


Is acknowledged to be the leader 
of all feed-water heaters. 

The Berryman enables you to 
heat your feed water with the ex- 
haust steam to the highest degree 
obtainable, thereby creating a 
saving in fuel and boiler repairs 
sufficient to more than pay for it- 
self in one years time, 

Provided with f\-shaped drawn 
brass tubes, expanded into the 
same tube plate, and 

THEY NEVER LEAK. 

The Berryman is the heater of 
Capacity, Simplicity, Durability 
and Reliability under all working 
conditions. 


|. B. DAVIS & SON, 


MAKERS 
Hartford, Conn. 
WRITE FOR CATALOGUE TO 


THOS. McADOO, 
125 W. Fourth Street, Phila., Pa. 





The 
BERRYMAN 














The America 





The Whitlock 
HARTFORD 





n Standard 


Copper Coil Feed Water Heater 


Simplicity! 
Strength! 
Economy! 

A Money Saver! 


It gives so little trouble that 
one of our customers, who has 
used one for three years, had 
forgotten that he had it when we 
asked him the other day how it 
was doing. He called in the 
engineer, who said it hadn't 
been touched since it was put in 
and was still heating the water 
to 210 degrees. 


THAT.S THE KIND OF A HEATER 
YOU WANT. 


Write for Catalogue 
No. 100 P 


Coil Pipe Co. 
‘CONNECTICUT 













“I’m more than satisfied with my 


COCHRANE” 


There’s a heap of satisfaction in having some- 
thing good—in having a Cochrane Heater, ar a 
Cochrane Separator, for example. Ever own a 
horse that was a bit better than the other fellow’s— 
a little faster—one that could go a little .further— 
one that always seemed to be in condition, and a 
good looker besides? In other words, you are get- 
ting results out of that horse—you are glad you 
bought him and you are glad that you did not buy 
the cheaper nag that was offered you at the 
same time. 

Now besides the horse itself, somebody brought 
him up in the right way ; you are getting the bene- 
fit of the other fellow’s ‘‘ know how.”’ 

Same with Heaters—Feed Water Heaters. The 
people who know ‘ Cochranes ’’ are glad they have 
got them and the next time they buy, they are 
going to buy another ‘‘Cochrane.’’ They liked the 
way we treated them and the care that we take to 
see that everything is all right. Then they have 
the satisfaction of knowing that they have got the 
best. Meanwhile, the Cochrane Heaters are mak- 
ing a reputation for us. 

Some day we hope you will be sufficiently in- 
terested to write us in order to find out why pa 
representing 4,000,000 hp. of boilers, have bought 
‘¢ Cochranes.”’ 
























3144 N.17th St. 
Philadelphia 


Harrison Safety 
Boiler Works 









A Dollar An Hour 


Instead of 


A Dollar A Day 


Don’t be satisfied with a small salary all your life—do as thousands 
of others have done; let the Sceumeeenal Correspondence Schools 
show you how your pay can be increased. It matters not where you 
are, in the boiler pit or in the engine room, in the 
mine or in the mill, in the office, store, or shop, the 
I. C. S. can and will increase your earning capacity. 

A Dollar an Hour is not out of your reach, if 
you will only let us help you. It will cost you 
nothing to ask us—How? Clip and mark the coupon, 
mail it at once, and it will bring to your aid all the 
resources of that great institution—the I.C.S., 
a six-million dollar establishment founded and 
maintained for the benefit of poorly paid men. 








1 Bookkeeper 


16 Mechanical Engineer 
2 Stenographer 


13 Mechanical Draftsman 
30 Foreman Machinist 3 Ad Writer 
12 Electrical Engineer 7 Illustrator 
11 Electrician | 9 Chemist 
63 Foreman Steam Fitter 8 Civil 
60 Plumbing & Heat. Con.| Service 
22 Architect Exams. 
20 Contractor & Builder | 

23 Structural Engineer | 
54 Structural Draftsman 
39 Marine Engineer 
36 Gas Engineer 
25 Mining Engineer 
19 Civil 
Engineer 


















Scranton, 














bered 











. State. 











































Inter- 
national 
Corre- 
spondence 
Schools sox 35 


Pa. 


further obligation on my 
part, how I can qualify fora 
larger salary and advance- 
ment to the position num- 
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All 
The Time 


Most separators take some 
water out of steam, and 
appear at times to be doing 
well, but very few remove all 
except one-half of one per 
cent all the time; for in- 
stance, when water is coming 
in quantities, they simply 
can’t hold it, too small; or 
when steam is passing rapidly 
they have not sufficient sur- 
face to catch it, and these are 
just the times a separator is 
most needed. Send for cata- 
log and investigate these 
points in 


Direct 
Separator Co. 


220 Marcellus Street, 
SYRACUSE, N. Y 




















Separators 





Steam 








THE STRATTON 
Separator 


Will deliver Dry Steam 
to your engine under any and 
all conditions, no matter how 
long your steam pipe or how 
much your boilers may prime. 

Separation takes place by 
the action of centrifugal force 
imparted to the steam. The 
large capacity not only provides 
for a sudden influx of water but 
forms a reservoir of steam which 
equalizes the pressure between 
boiler and engine, thereby 
increases the power and stops 
the vibration of steam pipes; a 
separator of small capacity is 
worse than useless, it is harmful. 


SEND FOR CATALOGUE 


The Goubext Mfg. Co. 


85 Liberty Street, NEW YORK 
WORKS BAYONNE, N. J. 





The 


Baum Separator 


For Live and Exhaust Steam 


RESULTS GUARANTEED 
Repeat orders are the best evidence 
of satisfactory results on the part 
of a satisfied customer. 


**We are using the second 

Baum Separator and are very 

much pleased with the results 

we are getting from it,’’ writes 

one who has been using Baum 

Separators for several years. 
Write for further information be- 
fore placing order. A new catalog 
on request. 


Horzeatal strie tc lve “The Baum Separator and 





Vacuum Style Oll 
Extractor. 


Machine Co., MANHEIM, PA. 








A Permanent Income 


and steadily advancing values in the shares of 
this corporation is the result of the methods 
employed in conducting the business. 

Shares selling now $1.25 each ( par value 


$1.00 ). 


Send for Booklet. You will be interested. 


INDUSTRIAL ENGINEERING CO. 
848 & 849 Drexel Bldg. Philadelphia, Pa. 





THERE ARE MORE 
Compound Separators 


used in bollers than all others. 


They insure dry steam, and protect your engine from water. 





Compound Separator 


Boiler Fronts, Grate Bars, Furnace Castings, Com- 
pound Separators, and General Boiler Castings 





The Kutztown Foundry and Machine Co. 


WORKS: 


KUTZTOWN, PENNA. 
Philadelphia Office : Fidelity Building, Broad above Arch Street. 














4 
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know that in the proper The Nation al 
re) Ou handling of your feed- 
water, before it enters the F rs | W 
r boiler lies your greatest opportunity for economy, because . ee - ater H e ater 
you can get so much for nothing by using the heat that ; : 
am would otherwise be wasted with the exhaust and because it 2,500,000 Horse Power in Daily. Use 
and is so much easier and better to remove the oil and other im- Ma lal i aeiie 
nl | weeny §— “The principal characteristics 
ow purities from the water, than to remove them from the a... sd 
boiler in ‘the shape of scale @ of these heaters are Ssmplicity, 
ow The Pittsburgh Cheapness, Reliabtlty and 
A Me Fitts urg Effectiveness, and full amount 
d Feed - Water Heater a of heating surface in every 
ree < h 
1 iw eater. 
The and Purifier = 
des gives the highest possible efficiency i Supplies Water to the 
because the feed-water is brought kee ° ° 
4 into direct contact with the exhaust Boiler at 212° F. 
ic steam. Thousands of h. p. of 
_ these heaters have been used for We manufacture the Original and. 
years in the immense steel mills of i= Only Genuine First-Class Coll 
by Pittsburgh where the water is ¥ + —""* Feed-Water Heaters. 
ps notoriously — bad and are giving ; 
- splendid satisfaction. | We Also Manufacture All Kinds of Coils in Iron, Brass 
si No harder test could be given Pi 
Is them for harder conditions do not and Copper Pipe 
ul. ; exist anywhere. Catalogue and Prices on Application. 
. b=« CATALOG FREE Manufactured and Sold Only by 
James Bonar & Co., Inc. THE NATIONAL PIPE-BENDING CO. 
K 716 Frick Building Pittsburgh, Pa. 157 Lloyd St. NEW HAVEN CONN. 
7 JAMES GEMMEL 


THE GEMMEL aaa oman 
PATENT BOILER 


This Vertical Boiler possesses all the advantages of 
a Horizontal Boiler and none of its expensive 
disadvantages. 

It requires only small floor space. It requires no 
expensive setting. It affords a natural path for the 
flue gases, and is a rapid steamer. 

Its improved construction guarantees rapid circula- 
tion, and the highest degree of efficiency. 


WRITE FOR ILLUSTRATED CIRCULAR AND PRICES 


General Engineering Co. 
764 Swanson St., Philadelphia, Pa. 


ENGINEERS. BOILER MAKERS. 
MACHINE BLACKSMITHING. 


Cylinders of Engines and Pumps Rebored 


Machinery Repair S— in place. Stacks, Tanks and all kinds of 


Boiler Work. 
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ELEVATOR REPAIRS 


YOU HAVE ELEVATOR TROUBLES. WE 
HAVE EXPERIENCE. LET’S SWAP. 


Keystone Elevator Inspection & Repair Co. 
923 LOCUST STREET, PHILADELPHIA 


BELL PHONE—FILBERT 2258 KEYSTONE PHONE—MAIN 10-06 

















STARRETT 


Speed Indicator No. 104 


Price, Postpaid, $1.00 


sae TROJ AN 
FOR STEAM ENGINES 


is accepted by Engineers the world over as 
Standard, embodying every feature that goes to 
make a strictly first class machine—easily and 
quickly filled, valves conveniently arranged, 
4) separate attaching shank, rigid construction, 
arms cast in one piece with the body, etc. 


THE WM. POWELL CO. 
CINCINNATI, OHIO 


This Indicator may be 
run at highest speed re- 
quired, without heating. 
The working parts are en- 
cased. Dial has two rows 
of figures, reading either 
right or left as shaft may 
run. Steel pointed spindle 


; ab with rubber tips for both 
pointed and centered shafts. The O mark may be instantly set at the 











starting point. New York Dept. Philadelphia Dept, 
51 Cliff St. 518 Arch St. 
ny “A ned ads al = fs pos all Boston Depot 168, Cor. Congress & High Streets 
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aL, Unique Flexible Steel 
—— Unique Metallic | Combination Cleaner, 
fais Ring Packing Scraper and Blower 


Don’t feed water to your Engine but use : 
‘6 The Best for Ammonia Compressors. 
UNIQUE No loss of Oil or Ammonia! Self- | Attach your Steam Hose and blow out 
99 Oiling—Good for Pumps, Air Com- | as you Scrape. 
Steam Separator pressors and. High Speed Engines. EXTRA RINGS TO FIT ALL SIZES! 
and it will deliver DRY STEAM 


Unique Engineering Co., 5 & 7 “xewyorx cry ‘Sates Money. 


NEW YORK CITY Sales Manager 
RESPONSIBLE PARTIES WANTED TO PUSH OUR ENTIRE LINE 
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PANIC elare 
Injectors 


. The U. S. Automatic Injector isn’t “THE BEST” 
simply BECAUSE the U. 8S. Government adopted it. 
The U. S. Government adopted the 
U.S. Automatic because it is THE 
BEST. 

Scientific tests prove that) the 

U.S. Automatic has 100 per cent 
efficiency that it isideally perfect, 
that there is absolutely no waste. 
Continuous use has demonstrated 
the U.S. Automatic the most re- 
liable and trustworthy Injector on 
the market. That’s why over 
200,000 engineers endorse it as the 
BEST. 

NOTE THESE FACTS:—The U. 8. AUTOMATIC 
has wider range, feeds hotter water, is the only injector 
with a drip cock—a mighty valuable feature, and the 
only injector accompanied by a bonafide certificate of 
range and capacity. Want more facts? 


WRITE FOR THE ENGINEER'S 
RED BOOK ——— SENT FREE! 


This modest little booklet deals in facts—not theories 
It has|proved helpful to thousands of engineers. It will 
prove valuable to you. Free for the asking. 


American Injector Co. 


Detroit 























LEES’ (PATENTED) IMPROVED PORTABLE BORING? TOOL IN POSITION. 


With Our Improved Methods and Tools we can repair your engine withou 
removing from foundation and Save Hours of Shut-Dowa 
ENGINES ADJUSTED 


Hartford Engine 
Works 
HARTFORD, CT. 
Successors to 
Hartford Engineering 
Company 


Builders of the 


IMPROVED HARTFORD 
BUCKEYE ENGINES 


We have the drawings and patterns and keep a line of repairs finished 
and part finished on hand for 
Hartford, Buckeye, and Woodruff & Beach Engines 














Chicago 
Sight Feed 
Lubricators 


have points that appeal to every 
user, such as having ample heat- 
ing chamber which insures the 
oil’s remaining fluid even when 
exposed to the most severe 
weather. 

The condenser valve is a separate part, not a part of 
the body, thus insuring ease in cleaning and small cost 
for repairs. 











Chicago Lubricators are for sale by all the leading 
dealers. 





Send for catalogue of Injectors, Ejectors, Lubricators, 
ete., for stationary and locomotive service. 






The Ohio Injector Co. 


Largest Manufacturers of Injectors in the United States. 


2128 MAIN STREET 
WADSWORTH, OHIO, U. S. A. 




















A Christmas Present for Every Boiler 

A resolution at this time to vse only THE PENBERTHY AU- 
TOMATIC INJECTOR will save trouble for the future. You will 
be in good company, as there are more Penberthy Automatic Injectors 
in use than all other makes combined. 

Our special Christmas number of the “‘ Penberthy Engineer and 
Fireman,” 64 pages, sent free on request. Year's subscription to 
regular 32-page issues, 25c. 

PENBERTHY INJECTOR CO., 344 Holden Ave., Detroit Mich. 
Largest Manufacturers of Injectors in the World 
Made in Canada by The Penberthy Injector Co., Ltd., Windsor, Ont, 
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YOU 


Engineers 


who know from experience 
how little Rubber Hose can 
stand hard service—how soon 
High Steam Pressures—Oil— 
Ammonia — Acids, etc., — de- 
stroy its life—you who know 
this should use 


TR ea reo ee r® 


METAL HOSE 


Practically nothing can effect it inside or out. Made for pressures up to 2000 pounds. 
Think of it! Use it for BLOWING BOILERS or for any purpose you now use 
‘., Rubber Hose. Use it once and you will never go back to perishable Rubber. 


7 
© 


*, If interested fill in and mail us this coupon and we will send you further 


% 


a, Me, particulars and something you will be proud to use—A Unique and Handsome 


Mealic Metallic Flexible PENCIL absolutely FREE. Do it now! 


Tubing Co. 


o 
1305 Arch St.,Phila *e, 
. 


owe  “.  _Dennsylvania Flexible Metallic Tubing Co. 


Hose. Please send full » 


= 
ri 


a 1305 Arch Street, Philadelphia, Pa. 
nahin 4 NEW YORK BOSTON PITTSBURGH 





Employed by *e 


Position Sao 
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Take a Large 
Pot of Water 


The same water that you use in your boilers; put it 
on the stove and boil it violently for thirty minutes ; see 
impurities that come to the top ‘and it will give you a 
faint idea of what a thousand times that much of the 
same water, boiling all day long, will do to the inside of 
your boilers, but only a faint idea, for by far the worst of 
the scale forming matter which comes to the top while 
the water is boiling is invisible to the naked eye and 
owing to its greater specific gravity, settles immediately 
to the bottom and sides or upon the tubes where it 
adheres and grows harder with time. All the impurities 
in the water must come to the surface at some time while 
the water is boiling and the 


Buckeye Boiler 
Skimmer 


gathers it off automatically, deposits it in the purifler 
from which the pure water is returned to the boiler still 
hot, and the sediment is left in the chamber to be blown 
off at will, thus the boiler is always clean, and always at 
its highest state of efficiency. It is the best and cheapest 
way of cleaning boilers known to science. 

Don’t confound this Skimmer with any other so 
called skimmers, they are merely stationary funnels that 
work only when the water happens to be at their par- 
ticular level, if its a half inch higher or lower they don’t 
work. This is the only FLOATING SKIMMER. 


A Trial Costs Nothing 
CATALOG 





HARRIS OIL 


For Engine Service 


The purpose of lubrication is to 
overcome the resistance of friction, 
to secure the greatest amount of 
energy from every pound of fuel 
burned and to reduce wear of mov- 
ing parts to a minimum. 

Your engine may apparently be 
running regularly and smoothly but 
this does not say economically the 
inroads. you make in your coal pile, 
the amount of oil used deserves in- 
vestigation, for we state emphatically 
that unless the oil applied 1s special- 
ly adapted to the purpose it is put, 
there will be waste at both ends. 

Wide experience,—exceptional 
skill in the manufacture of lubrica- 
ting oils, coupled with thoroughly 
mechanical knowledge of the in- 
terior and exterior working parts of 
the engine has resulted in the pro- 
duction of HARRIS OILS for the 
inside moving parts of an engine 
and HARRIS ENGINE OIL for 
tbe outside moving parts. 

From the standpoint of economy 
and efficiency we have no hesitation 
in qualifiedly asserting that both are 
unequaled for the purpose for which 
they are intended. 

We invite inquiry—Send for 
Catalog of HARRIS OILS. 








Buckeye A. W. HARRIS OIL CO. 


Peony 320 South Water Street, 
Skimmer Co. PROVIDENCE, R. I. 


Colburn Ave. 
Toledo, Ohio 
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New England Roller Grate 


NEARLY 6000 SETS IN NEW ENGLAND ALONE 





THIS GRATE will burn any kind of coal and all of 
it. It has more air space than any other grate and 
is the only grate that does not change its opening when 
you shake it. It rests onrollers : is easy to shake : removes 
the ashes without disturbing the surface and does not drop 
coal into ash pit. 

Made in all sizes, for all types of boilers and is easily 
installed without changing fire box or cutting away of 
boiler front. It costs practically nothing for repairs and 
it must and does save fuel. 

CATALOGUE FOR THE ASKING 


also Shaking, Dumping and a new type of stationary grates 





310 Main St. 


New England Roller Grate 60. ssrintioi mss 


. B. HACKETT, Temple Court Building, New York. 
AMERICAN BOILER ECONOMY CO., Mutual Life Building, Phila., Pa. 











UBRON GREASE combines perfect lubricating qualities withan 
® exceptionally high melting point. Indeed it is the finest quality 
lubricating grease made anywhere in the world. It contains no 
acid, gum, grit or other harmful qualities; nothing but pure lubri- 
cant, andits high melting! point and unequalled wearing qualities 
prove its superiority. It will keep for years without becoming rancid, 
thats another proof of its purity. Made in several grades of hardness 
0to3. Try one can of it. 


LUBRON HYDRAULIC 
COMPOUND NO. 10 


Try using Lubron Hydraulic Lubricating Compound in your 
elevator tanks or other hydraulic apparatus and you will immediately 
notice a wonderful improvement in the running. The compound 
mixes thoroughly with the water of the tanks, lubricating the pistons, 
cylinders and valves and keeping all parts touched by the water in 
perfect condition. ‘| Write for catalog and samples. 


KNOWLTON PACKING CO. 
14 L. Street, - - - South Boston, Mass. 





GET ONE FREE 


Put it on your boiler, and give it a good trial for 
a month; if it gives you absolute satisfaction, 
keep it, and pay for it, otherwise send it back at 
our expense, 







“P.B.H.” WEIGHT GAUGE COCK 






There is but ONE renewable part; the special 
metal valve pencil, which lasts for years and can 
be replaced for a few cents, in a minutes time. 

Thousands in use. Absolute satisfaction on 
high pressures. 






















THE PAUL B. 


HUYETTE CO., Inc. PHILADELPHIA 





1245 BETZ BUILDING 





Lubricator 


The above 
Company dis- 
contined _ busi- 
ness and _lubri- 
cators can be bought at a 
very low price, namely, 
one-pint, full brass finish 
$4.50; quarts, full brass 
finish $5.25 F. O. B. 
Steubenville. Each lubri- 
cator is guaranteed. It is 
the easiest feeding lubri- 
cator on the market and 
will feed heavy oil. 


WM. ARKLEY 
319 North Street, Steubenville, O. 











|| $ 
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MORRIS G. CONDON 

ALBERT D. PEDRICK at SOLE MAKERS OF 

EDWIN J. ROOKSBY | ST. JOHN SELF-ADJ USTING 
é ’ » CYLINDER PACKING 


1025 HAMILTON STREET PHILADELPHIA, PA. 


Repairs to Steam Engines, Steam 
Pumps and other Power Plant 
Equipment is our Specialty. 


If your engine or pump breaks down, day or night, no matter what the conditions are, or where 
you are located, send for us. We have the largest force of expert mechanics and the largest 
assortment of special repair tools and machinery to be found anywhere in North America. 
We send the men and the tools and the machines direct to the job. You don’t need to 
dismantle your heavy engines and pumps, we do the work on the spot. 

But don’t wait until your engine breaks down. An ounce of prevention is better than a pound 
of cure, let us keep your plant in repair all the time, the saving in fuel will more than pay you. 
We rebore cylinders of any size in position and we have a special machine for 








reseating valves in position. 


SOME OF OUR OTHER SPECIALTIES 


Gear Cutting, Internal and External. Dynamo Commutators Turned Off Without Removal. 

Ice Machine Repairs a Specialty. Builders of Dash Pots. 

‘Sole Agents for St. John Seif-Adjusting Cylinder Packing. Portable Planer for Facing Off all Sizes of Hammer Blocks 
Crank-Shaft Journals of all sizes turned off without removal. in position. All kinds of Steam Hammer Repairs. 

Send for our Book of Useful Hints for Engineers. Blacksmithing. Steam Power Hammer. 





<iiipiri tase gm ~ =i = _ = 
THE UNDERWOOD WAY 
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For the Rod’s Sake—Use P. P. P. 
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soon shows its effect on the rod—its 
good effect—it has no other. 

P. P. P. is a wizard for staying packed—but the way it treats 
the rod is also commendable 

The superfine lubricants—with which we so carefully prepare 
all P. P. P.—enamel the rod, fill in scores, keep it from binding or 
heating and give it a chance to work free and easy. 

If a new Rod—keep it new with P. P. P. If old and scored—make 


it act like new with P. P. P. Attractive ,,..>>, an tous. 
: mark. It stands for the . Patent — 
booklet in the shape of P. P. P. sent iS o \ 
Rt is ne Seine eats 
on request. bate smae dacald lock for J 
this trade mark. 
It is the engineer's guarantee { 


QUAKER CITY RUBBER CoO... | that he is receiving the best 


fibrous packing in the world— 
PHILADELPHIA—C HICAGO no exceptions whatever. 























PAT. AUG. 7.1894 
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. Tue BuckEYE Gas ENGINE 


SIMPLE, ECONOMICAL, DURABLE 
ESPECIALLY ADAPTED TO DRIVING ELECTRIC GENERATORS 


suit By BUCKEYE ENGINE CO., Sacem, Onto 


1S 











TYPES POWERS 
SINGLE ACTING 25 H. P. 
TWO-STROKE TO 
CYCLE 500 H. P. 
DOUBLE ACTING 500 H. P. 
TWO-STROKE TO 
CYCLE 6000 H. P. 
DOUBLE ACTING 500 H. P. 
FOUR-STROKE TO 
CYCLE 6000 H. P. 














WE STILL MAINTAIN OUR REPUTATION FOR INDEPENDENT THOUGHT AND ACTION AND 
FOR KEEPING ABREAST OF THE TIMES, AND IN PRESENTING THE BUCKEYE GAS 
ENGINE, ENGINEERS AND PURCHASERS WILL NOTE THAT WE ARE ORIGINATORS AND 
LEADERS IN THIS NEW LINE AS WE ALWAYS HAVE BEEN IN OUR STEAM ENGINE 
PRACTICE. WE CUT FROM NEW CLOTH. 

WRITE US WHEN WANTING EITHER GAS OR STEAM ENGINES. 


PIPE COVERING 


Nonpareil Cork—<Asbestos Magnesia 


Wool Felt and Hair Felt 
SHEET CORK For Cold Storage Insulation 


PLANS AND ESTIMATES ON COMPLETE INSULATION 
FOR COLD STORAGE WORK 


Philadelphia Agents for Norristown Magnesia and Asbestos Co. 





























JOHN R. LIVEZEY JOHN R. LIVEZEY 
1936 Sansom Street NONPAREIL CORK WORKS 612 E. St., N. W. Washington, D.C, 


PHILADELPHIA, PA. 105 Hudson Street NEW YORK L. P. MENCHINE, Mgr. 
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Eclipse Corliss Steam Engines BUCKEYE ENGINE Co. 
SALEM, OHIO, U.S.A. 


Simple, Tandem and 

Cross Compound— 

Condensing and 
Non-Condensing 


MAINTENANCE, 
REGULATION, 
DURABILITY AND 
ECONOMY 


Fully Guaranteed STEAM ENGINE BUILDERS. 


THE LARGEST LINE OF MODERN ENGINE PATTERNS IN THE WORLD. 


Eclipse Ice - Making and Refrigerating SEND FOR ILLUSTRATED CATALOGUE 
Machinery 


THE WORLDS STANDARD 


Complete Equipments for 
Ice Manufacture. 


















“THE BEST PUMP BUILT” 
FOR ALL SERVICES 





Entire Installation of 
Mechanical Refrigerating 
Systems for 

PACKING HOUSES, — 


Finest Mechanical 
Design and Construction 





BREWERIES, WORE oe Material and Work- 
COLD STORAGE WARE- manship first class in 
HOUSES every respect. 
Catalogues Mailed Free SEND FOR CATALOGUE 





on Request 


FRICK COMPANY, daar a, TEA, M. T. DAVIDSON “i2resdrey, Now Yer 























C. H. WHEELER Homestead Valves 


MANUFACTURING CO. are built for hard service and satisfaction 
e e ry 

Philadelphia They cost a little more 
at first, but are the 
ae cheapest in the long run 
for they last two or) 
three .times as long as 
any other valves you can 
buy and they give per- 
fect satisfaction where 
others fail. A quarter 
turn opens or closes 
them. The plug is 
balanced and held in 
| place by pressure when 
open. The seats are 
protected from wear 
which makes them prac- 
tically indestructible and 
they cost nothing for 

repairs. 


M U L L A N hd FHKE: = WRITE FOR CATALOGUE 


SUCTION VALVELESS Homestead Valve Manufacturing Co. 
WORKS AT HOMESTEAD, PA. 


BRASS FOUNDERS 
Al i p U M p P. O. Box 1754 PITTSBURG, PA. 


E. M. Dart Mfg. Co., Providence, R. I. _ Geo. C. Johns New York 


Maintains the Highest Vacuum under all conditions. Jos. H. Whitehead & Co., Chicago, Ill. J. C. Martin & Co., San Francisco 
Donovan Iron & Supply Co., St.Louis, Mo. Brogan & Co., Phila, Pa. 


Horizontal and Vertical Designs, Single, Duplex and W. A. Case & Son Mfg. Co., Buffalo, N. Y. U. S. Supply Co., Omaha, Neb. 
Triplex. Kansas City Oil & Supply Co., Kansas City, Mo. Wallace & Gale, Baltimore, Md. 


Cc H WHEE! 
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Philadelphia, Pa.—220 S. 5th St. 


The Peerless is Peerless 


> ©D> 
PEERLESS 


Piston and Valve Rod Packing 


If you have never used Peerless you have never 
thoroughly enjoyed the hum of an engine in_ perfect 
working order. 

Get a box to-day and enjoy the “HUM.” 

12 to 18 months perfect service. 














MANUFACTURED, PATENTED AND COPYRIGHTED EXCLUSIVELY BY 


THE PEERLESS RUBBER 
MANUFACTURING CO. 


16 WARREN STREET, NEW YORK 


Detroit, Mich.—24 Woodward Ave, Dallas, Texas—177 Elm St. Waco, Texas—709-711 Austin Ave. 
Chicago, Ill.—202-210 South Water St. Memphis, Tenn.—228 Front St. Pittsburg, Pa.—634 _ hfield St, 
Indianapolis, Ind.—18 S. Capitol Ave. St. Louis, Mo.—1212 Locust St. Atlanta, Ga.—7-9 S. Broad St. 
Louisville, Ky. Denver, Col.—1621-1639 17th St. Columbus, Ohio Core ‘Long & Third Sts. 
N. E. Cor. Second and Washington Sts. San Francisco, Cal.—17-23 Beale St., & 12 Cleveland, Ohio—61 Frankfort St. 
New Orle: uns, La.—cor, Common & Tchoup- 24 Main St, Buffalo, N. Y.—43-45 Pearl St. 

itoulas St. Seattle, ‘Wash. —Railroad Way and Occi- Boston, Mass.—110 Federal:St. 
Omaha, Neb.—1218 Farnam St. dental Ave Syracuse, N. Y.—212-214 §. Clinton St. 
Richmond, Va.—1323 E. Main St. Kansas City, Mo.—1221-1223 Union Ave. Rochester, N, Y.—55 BH. Main St. 
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